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CONTAINING | 
The whole ART of | 


Surveying of Land, || 
Plain man ; Thos 


Circumferentor, 5? PeraQor, 
| And other 


INSTRUMENTS. 


With divers kinds of Menſurations, and Matters perth 
nent toa WORK of this nature. 


The Third Edition, Corrected and Enlarged, with the 


Addition of Three entire BOOKS not before Printed. 


The whole TREATISE being compriſed 
In YIL Books. | 


| An Account of the particulars in each of them contained, 
% given in the Preface to the Reader, 
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To the Right Worſhipfull 
Sir T HOMAS PLAYER, Knight, 
Chamberlain of London. 


\ 


25 $ the excellency of your mature Fudg- 
© ment in Arts and Sciences hath 
4 over-perſwaded me, ſo the wonted 
GE goodneſs of your natural Diſpoſition 
Ea doth farther invite me, to ſhelter 
theſe enſuing TraRates under the T utelage of your 
Worſhip's Patronage , whereof G E O M E- 
TRY is the Subjet; a matter of that worth and 
eminency, that Philo ( the Jew _) termed it the 
Princeſs and Mother of all other Sciences; 
receiving itsoriginall Name from Meaſuring the 
Earth : for when Nilus by b# Inundation 
drowned and confounded the Egyptian Banks, 
by belp of this Geodeticall Art (afier the F ll of 
the Waters ) every man had bis portion of Land 
reftored to him again. And how much occaſion we' 
have had to make uſe hereof in the late London 
Ruines, your Worſhip cannot be inſenfible, and 
my ſelf (being ſeveral times by the Citie's favour 
employed therem )can eminently witneſs. Now how 
I neceſſary Geometry is, not only in Civill, but in 
Military Affairs alſo, I refer to your Worſhip's 
>. Cenſure, 
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for Quarters, encamp bis Army, &c. And ſeeing 


GC enſure, whoſe love and affe&tion to,as well as pro- 
found knowledge therein, is beſt able to determine. 


For by the aſſiſtance hereof, the Military Archite& 
may fabricate bis Fort; the Engmeer ſpring bis 
Mines raiſe his Batteries, plant and mount bis Can- 
non to beſt advantage, and greateft annoyance of his 
Enemies ; the General or Major lay out bis Ground 


there is ſo great an affinity between the Art Mili 
tary.and the Sciences Marhewarticall, I (in confi- 
dence of your Worlhip's friendly acceptance, and 
pardon of this my preſumption ) have adventured 
to commit the ſame to your W orlhip's favourable 
reception. And the rather, for that theſe few years 
ſauce London's dreadful Conflagration,l have been 
employed in the Admeaſurements of the Publick 
Works belonging to this Honourable City in which 
your Worſhip ts ſo deſervedly dignified both in 
Place and Perſon,and wherein you ſo admirably diſ- 
charge the truſt committed to you,to the ſatisfattion 
of all good Citixens, (" of which my ſelf am one of 
the leaſt. ) I ſhall not longer detain your Worſhip 
from your more important Afﬀairs, which you are 
continually buſied with, but once more crave pardon | 
for this my boldneſs : In the aſſurance whereof, as I \ 
ſrall always pray for the welfare of this City, ſo for, 
the principall Governours,and particularly for your 
Worſhip, to whom be continuance of Health and 
encreaſe of Honour. And ſol ſubſcribe my ſelf, 
Sir» 
Your moſt faithfulf and obedient Servanc 


—— 
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W. L. 
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IO IHE 


READER. 


Conurteous Reader, 


S Bout three years before the firlt publicati- 
on of the Four firſt Books of the Sybſle- 
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$3) 2 \ into the World a little Pamphler enciru- 
5 3 No ledP LANQMETRTA, or, The whole 


— —_———— — 
—— WW py _ 


The Preface 


pe eee 


|inlarged or. diminiſhed atcording to any aftigned pro- 


Now as the opinions of men in the world are various, to 
I know this Work will be variouſly cenſured; and therefore 
ir might (perchance ) be expeGted by ſome, thar I thould 
make an apologie for my ſelf, as to crave pardon, or ex- 
cuſs for whatſoever any man ſhall be pleaſed ro objeQl a. 
ganft ; bur 1 mean to make no excuſe, for | know of no- 
thin” rhar needs 1t ; neither did 1 ever know any Book 
the more favoured for che. Aurhor's beſpeaking 1t ; beſides, 
the Subje& of the enſuing Treatiſe, being G EOME. 
TRY, needethno ſuch thing, tor [ Demonſiration | the 
grand ſupporter thereof, is able to withſtand all oppo- 
ſers,- and filently, by Lines and Figures,non-plus the moſt 
malevolent Zongue or Pen , that ſhall either Speak or Write 
againſt jr, But to the judicious Reader I ſhall ſay thus 
much,; As I dare not think my doings free from all ex. 
cefKian , lo Lo notknoyy of any thing herein contained 
wofthily deſerving blame, Some ſmall overſights which 
may pofiibly have crept in by chance, 1 muſt intreat the 
friendly Reader to over-(ee or wink at: as for the under- 
ſtanding Reader, I am ſure, he will ſcorn to cavil at e- 
very ſlight miſtake, or Typographicall Errour, 1n the 
Printing. As for material faults, I know of none in the 
whole Work, notwithſtanding I have diligently exami- 
ned thePrinted ſheets, _ |} | 

In thetollowing Treatiſe I have endeavoured to proceed 
methodically , and to inſert every particular Chapter, 
as it ought to be Read and PraQtiſed, and have omitted 
nothing that might any way tend tg make a man, in ſhort 
time, become an exquiſite proficient in, the Geometrical 
part of Surveying, - ” 


HE Firſt Part of :this Book confiſteth of Geometry 

.  onely,andcontainertifuch Problems as are meet and 
neceflary to be known and praftiſed'/by any man that in- 
renderh to exerciſe -himſelf.in this employment, By help 
of theſe Problems. the Plor-of any piece of Land may be 


portion, 'and-ſeparation and diviſffo- thereof made , it! 
need be, .by Rule and Compaſs onely; and allo by Arith- 


metick. In 
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to "he Reader. 
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FN the Second Book. you have a general delcription 0! 

all the moſt necellary Inſtruments uſed in Surveying; as 
ot the Theodolite, _—_ Plain Table, wc. and 
more particularly of thoſe which I make uſe of in the pry 
ſeeuting' of this Diſcourſe, Allo 1 have given ſuch dj- 
retions fot the making of the Plain Table, and furniſhed 
the Index, and other parts thereof, with divers neceffarie 
Lines for ſeveral occaſions, fo that It, being made accor- 
ding to the direttions there given, 1s the mo!t abſolute and 
| novertat Inſtrument for all occaſions yer.ever invented ; 
tor by It may be pertormed whatſoever can be done bythe 
Theodolite, Circumferentor, or Perattor, with the ſame fa- 
cility and exattnefs, and in many cales beter, as in the 
particular uſes thereof will plainly appear. | 
And in the Fifch Chapter of the Second Book I have 
deſcribed the making of an Inſtrument, which will per- 
forma'l the uſes of the fore-mentioned, and for Portability 
exceeds any of them, Inthe-Eighth Chapter of the Se- 
cond Book there 1s allo deſcribed a new kind of Protragor, 
which is fir more convenient for uſe then chat which 1s u- 
ſually made, and as 1s deſcribed in ths tormer parc of the 


laid Chapter, 
HE TZhird Book.is of” Trigonometry, or the Doftrine 


of che dimenſion of Plain Tri:ngles, by Smes, Tan- 
ents and Loparithms, by which the nature and reaſon of 
che taking of all manner of Heights and Diſtances may the 
berter appear: and for that reaſon 1 have in this ThirdBook 
added ſhort Tables of Sines, Tangents and Logarithms, 
namely, a Table of Sines, and another of 7angents, to 
every tenth minute of the Quadrant, anda Table of Lo- 
arithms from 2 to 1000, by which more Queſtions may 
be reſolved in the ſpace of one hour, then by the uſuall| 
ways, taught by others, can be performed in (ix, it the 
like exa&nels be re:;uired. And for a farther abbreviation 
of theſe Calculations, I havealſo ſhewed how to reſolve 
all ſuch Caſes in Plain Triangles, as may at any time 


. 
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come in ule in the practice of Surveying , by the Lines 


| of Artificial Numbers , Sines, and Zangents, whereby all! 
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1 N the Fourth Book.is ſhewn the ule of all the fore-men- 


ſuch Cales may bz reſolved without Pen , Inke, or 
Paper. 


BY: cioned Inftruments im the prattice of Surveying ; and 
fie; in caking all manner of Heights and Diſtances, eicher 
acceible or inacceſſible, in the practice whereof the young 
Praftitioner: will take much delight, and receive no ſmall 
lartsfaction. 

| : There is alſo taught how to take the Plot of any Field 
or other Incloſure ſeveral ways, both by the Plain Zable, 
7heodolite, and Circumferentor, by which will appear what; 
congruity and harmony there 1s between theſe ſeveral In- 
ſtruments; for if you take the Plor of any Fieid by any one 
of them, and then by another of them, and plot your work 
by the fame Scale ar both-your obſervations, you ſhall (if 
you be careful ) tinde that cheſe rwo Plots will agree to- 
gether az exaGly as if they .had been both taken by one 
and the ſame Inſtrument. And for this reaſon | have 
made one Scheme, or Figure, ſerve for three ſeveral Chap- 
ters, which hath much abbreviared the number of Diagrams, 
and will (1 perſwade mylelt ) give better farista&tion 
to the Learner, then variety of Figures could have done. 

In the manner of protratting, when you have obſerved 
your Degrees cut by the Needle in the Circumferentor, or 
the Index of the Perador, | have ( becauſe the praRice 
thereof is very uſual and no leſs difficult ) inferted 2 Fi. 
gures in Fig. VIII. and IX. fo plain and perſpicuous, that 
the very fight thereof will be enough ( if there were no 
words uſed ) toexplain the uſe thereof, 

Now when the Plot of any Field js taken, and protrac. 
ted, according toany of the former dire&jons, I come to 
ſhew how the content thereof may be attained ſeveral 
ways, that is, tofinde how many Acres, Roods and Perches 
are contained in any Field thus plotted, And alſo how 
to meaſure Mountainous and uneven grounds, and to find 
the Area or content thereof, 

- You are allo taught in this Fourth Book how to takethe 


true Plot of a whole Mannor, or of divers ſeyerals, boch by 
the 
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to the Reader, 


the plain Table , Theodolite, Circumferentar or Perattor, 
with the manner how to keep account in your Field-Book 
after the moſt ſure and exatteſt way. And here is alfo 
added a new way of Surveying of Land by the Circuefe-, 
rent.r or Peraftor, by which when you haye-gone gound 
about the Field, and made obſervation of the ſeveral Sides 
/and Angles, you may (with ſmall crouble) make examina- 


'tion thereof, and be farished whether your Plot will'clofe 
or not, before you begin to protratt the lame. [ 


HUS far this 7reatiſe was Compleat in former Egi- 

trons : and now I ſhall give youan Account of what, 
in this Eition, I have added; tor here are Three entire 
Books, and two Second Parts of Books, which were not be- 
tore Printed, viz. Second Parts to the Third and Foarth 
Books, and a Fifth, Sixth and Seventh Rook wholly New ; 
of which I ſhall {ay ſomething, concerning what.1s cortai. 
ned in them. | 


Ule of the Zable of Logarithms, as alſo of the Line of 
Numbers, 1 have applied them to the caſting up, or fin. 
ding the Superficiall Content of any Superficies, but prin- 
cipally of ſuch as concern Land-Meaſure , and the Redv- 
cing of Statute-Meaſure to Cuſlomary Meaſure, and the con- 
trary, and (if a Scale by which a Plot is plotted be loft 


red. 


N the Second Part of the Fourth Book T have taught the 

manner of Meaſuring and Plotting of Roods, High-ways,, 
Streets, Lanes, Gc.and to take the CHNOGRAPHT 
or Groand-plot of Cities, Towns, Hamlets,&4c. To intaj 
or diminiſh Plots according to Proportion, Todraw he| 
draught of a whole Mannor or Lordſpip, and to furnith x 
with all necefſfary Ornaments thereunto belonging, And 
for the better efteting thereof, I have there given ycu the 


N the Second Part of the Third Book, to ſhew the farther 


or wanting ) to finde by what Scale the ſame was plot-| 


Names of all ſuch Colours as are necellary for the perfor- 
mance thereof, w ich che manner how to GrindWaſb,Temper, 


and 
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| Building, And for the eaſe of ſuch as are deftitute of 


and Mix the ſame, And to the compleating of this Second 
Part, I have there alſo diſcovered how to finde Whether 
Water may be conveyed from a Spring-head, or trom ſome 
Pond: or Levell Water, to any determinate place, or not : 
And allo how to' Flow or Drain Grounds, clear Bogs and 


Quagmires, 6c. | 


N the Fifth Book. I have taught the manner how to Mea- 

ſure all manner of Syperficies and Solids,as Board,Glafs, 
Pavement , Wainſcot , Plaiſtering, Painting , Brick-wotR,' 
Tiling ; as alſo of Stone, Timber, either Round or Squared, 
Felled or Growing, with all other Works belonging ro| 


better helps,] have calculated Tables wherein the moſt part 
ofthe forementioned particulars are ready caſt up to 
hand, There are divers other things in this Fifth Book 
profruſcuoully inſerced, not here enumerated, but left to 
the {crutiny of the Reader, 


N the Sixth Book. 1 have ſhewed the farther uſe of the 

Tables of Sines and 7Zangents, as alſo of the Lines upon 
the Index of your Table, in the making of all the moſt ne- 
ceſſary and uſefull ſorts of Sun-Dials, either Horizontall 
or Verticall, and alſo of ſuch as do Recline, or Incline, it 
they behold either the dire& Eaſt, Weſt, North or South 
Coaſts of the World : which ſorts of Dials will ſerve to fur- 
niſh many Regular or Polyhedronick Bodies cut in Weod 
or Stone, And befides the making of Fixed or Standing Di- 
als, 1 have ſhewed how the Hour may be found in the Day- 
time by the Sun, and alſo by the fixed Stars in the Wight. 


ſeaſon, 


HE Seventh Book treateth of the Legall Part of 
Survey , ſhewing the diverfity of Tenures, with 

the manner of keeping of a Court of Survey, &c, Where 
the Lord of a Mannor may ſee how his Tenants hold, 
what Services they are to perform, what their Rents, Her- 
riots and Fines are, either upon Death or Surrender, ac- 


cording tothe Nature and Quality of the Mannor ; what 
Cuſtoms | 
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to the Reader. 


Cuſtoms are uſed, whether Reaſonable, or agreeable to the 
Common Law, or nor, 

Thus have I given you ſome general intimation of the 
principal matters contained in the following Treatiſe, 
which you may ſee more apparent in the following Analy- 
ſis, bur beſt of all in the Book ir ſelf, unto which I chietly 
reter you, wiſhing that you may take as great delight and 
pleaſure in the practice of thoſe things therein contained, 
as | took pains in the compoſing of them ; ſo ſhall I think 
my labour well beſtowed, and be the more animated to 
preſent thee with ſome other Mathematical Treatiſe, who 
am | 


A Friend to all that are | 


Mathematically 
affected, 


Witltunan Leyzours... 
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A 


Of the whole 


GENERAL SURVEY 


L1B.:1. 


Tn. 


of G me-4, Theorems, 10 
try, which W þ 
conſiſtezh of C3 Problems concerning F 1, , line 


VUAIICSS 


The following Treatiſe contains VII. Books, vis. 


The Firſt Book. 


11 Raiſing and letting fall of Perpendiculars, 11 
2 The making of equal Angles, and drawing of 
parallel Lines, 13 
3 The dividing of right Lines equally, 14 
4 = conſtituting of <_rdey _— 15 
Bo 5 The working of proportions by lines, 1 
1 Definitions, Page 3 |g 7h, re rae right lines proportionally, 17 
7 The dividing of Triangles according ro pro- 
portion , both Arithmetically and Geome- 
trically, (1 From any angle, 18, 19 
j; From a point in any hde,20,21 


drawn C3 Parallel io any fide, 22 


9 Toe reducing of £ Fow 
figures from one Fine dtd figures into 
form to anotber, 


as Six 


tion, by lines drann either from any angle, or 
> from a point in any ſide, JO, Oc, 


The | 


8 The poner of Lines and Superficies, 24,25 | 


Triangles, 27z Oc 0 


10 The dividing of any plain Superficies inrs | 
two or more parts, according to any propor- | 


- 
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A general Survey of the whole Work, 
The Second Book. 


"1 In general, 41 

2 Of the Theodolite, 4 3 

3 Of the Circumferentor, 44 

4 Of the Plain Table, 45 

5 Of anew Inſtrument, 48 \ 
6 Of theCroſs, 49 


7 Of Chains, and chiefly, fs 


Lis. II, 


Of Inſtru- 
ments, 4s 


Mr. Rathbern';, 56 


Mr. Gunter's, 51 
3 Of ProtraQtors, 55 


Plain, 
19 Of Sales and [by 
 CDiagonal, 


10 Of ſeverall ſorts of Cards, and their diviſions, 58 
It Of 4 Field-book, 59 
_I2 Of Inftruments for reducing of Plots, 60 


The Third Book. 


Parr]. | 
Sines, 63 


4 [9] 

| 1 Of the deſcription and uſe of the Tables of 4" 69 
Logarithmes, 7 3 

2 The application and uſe of theſe Tables, as «/ſq CRight-angled, 84 
of the lines of Numbers, Sines, and Tangents, } and 

L1s, 111 in reſolving of Right-lined Triangles, _COblique-angled, 91 


Parr II, 


Ry i; {1 Parallelograms 
I Fi —_ of Superficial 1 . Triangles, -, 97 
and »ſe of the Lo- 3 Furlongs, 101 
earithms, and | 2 The laying ont and dividing of Land, 103 
| Line of 43 The Reducing of Statute-Meaſure 7g Cuſtomary Mea» 
Numbers, ſure, and the contrary, 104 

In 4 The finding what Scale a Plot was plotted by, if the 
4 L Scale be loft, 106 


of Trigo- | - 
nometrie, 5 3 The farther 


The Fourth Book. 
ParTTI. 
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1 "Ctaking therefrom 
| Of the Sal 
| \Claying down 


| Ny & angles of any quantity, _ 
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(laying down 
2 Of the ProtraQtorzin | 
finding the quantity 0 


(Plain Table, 
3 Of the FTheotair 
Circumferentor, 


bay Angle, 187 


Np find an avgle in the field therewith, 189 


% # 


an Horizontal line , or line of level, 
4 Of the Label, thereby to afevr) 


, 
& 


an angle of altitude, 186 


'Cacceſſible Plain Table, 187 
5 Of taking of Pitinces| or &y te Theodalite 189 
 Cinacceſſible ) Circumferentor, 190. and 
| (to protratt the ſame, 191 
acceſſuble gr by the Label and Tangent line, 


6 Of the taking y 416180 192» and to protratl the ſame, 193 


j7 Of taking divers 09"] 196 


diſtances at once by and Py to protraft the ſame, 199 
the .CTheodolite, 198 | 

8 Totake the plot of 4 Field & Elin TOR b__ 

one ſtation taken in the middle Circumferentor, 205 

thereof by the (and to prorratt the ſame, 206 


Plain Table, 208 
Theodolite, bid. 
Circumferentor, 210 

{ and to protraQ the ſame, 210 


Io To take the Þlot of @ Field at mat _ 


: ; A in #2) PITHS Circumferentor, 219 
J (and to protratt the ſame, 219 
IT To take the plot of 4 Field at ewoC Plain Table, 220 
ftations taken in any part thereof, YTheodolite, 221 
onely meaſuring the / ner x di-YCircumferentor, 222 
ſtance, bythe ( and to protratt the ſame, 224. 


12 Of large Champain Plains ; Ste Table, 225 


9 To take the plot of @ Field at 
one ſtation taken in any ang/e 


thereof by the 


Theodolite, 229 
Woods, to take Plots thereof by the (andto protratt the ſame, 230 


With a nay to prove the truth thereof, 232 
13 To take the plot of 

any Field, Wood, Park, Circumferentor , 233, And to protratt the 
Chaſe, Forreſt, or © > ſame, 235. With divers camtions for the ex- 
ther large' Chnmpain\ all performance thereof. 
Plain by the 


1] 14 Of #hePeraQtor contrived by Maſter Rathborn, bow ro make the Plain 


Table to do the Work thereof better then the PeraQtor it ſelf, 237 


| 15 Totake the plot of any pitte of Land by the Perattor, 2.35, and to pro- 
tralt the ſame, 240 


Of the whole Work. 


1 
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| IG To taks the Plot of Field, $” the Plain Table, 241 

by meaſariag f one uw one), By the Theodolite, 243 

17 And to Protratt the ſame, 244 

18 To take the Plot of a large Champain, or other ſmaller Encloſure pon 
a Plain Table , »pan one ſheet of Paper, without altering or ſhifting 
of the ſame, 245 - 

I9 To Protrad the former Obſervations, 247 

20 To take the Plot of a Forreſt, Chaſe, or Wood, by the Circumferentor, 
of which you may know whether your plot will cloſe or nor before you begin ti 
protratt, 248 | 

21 To protratt the ſame, 254, 

22 Toſurveyby the Chain only, 257 

23 7 be »ſe of other Inſtruments in Sarutyins, 255 


The Geomet. Square, 259 
| T be Long Square, 260 
24 Of finding the Area or ſuperficial JThe Triangle, 260 
coment of any piece of Land, the plot The Trapezia, 261 
thereof being firſt taken, & chiefly of J Any irregu/ar plot of 4 
Field, 263 
T he Cucle, 265 


25 The manney of caſting up the ( Mrs Rathborn'; 267 
content of any piece of Land lc bain p 
in Acres, Cc. by ' Yr,Ganter's 271 


"26 To reduce Acres into Perches, and the contrary, 272 

27 The uſe of a Scale of Reduction, netſary for finding the (rattion 
parts of an Acre, 273 

23 Divers compendidns Rules for-#he ready eaſting up of any plain Super- 
ficies, with divers otber Compendiums” in Surveying, by the Table of 
Logarithms, and alſo by the Line of Numbers, 273 

29 Of Statath and Cuſtomary meaſure, to reduce one t# the Other at Plea» 
ſure, 274+ 

30 Of the laying ont of common fields into Furlongs, 279 

31 How a Lordſhip lying in common Fields is to be incloſed, 280 


4132 Of Hill; and Mountains, how to find the length of the Horizontal Lines 


on which thty ſtand ſeveral nay:, 283 


ſame- down in plano after the beſt manner, giving the Area or content 

thereof, 285 4 | 

Plain Table three ſevera! ways, 286 

34 How ts take the Plot a 

j! 4 whole ' Manner by wram 

be ox-- þ 291T 
Peractor  : 


With the keeping an account in your Field-Book , after the beſt and 
moſt certain manner, 29%,z and to protras any Obſervations ſo ta- 


EY ParxT 1, 


33 Of Mountainons and un»even Grounds, bow to protraft or lay the | 
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4. Aerie ee C ney os 4. 


A general Survey 


| 2 Of inlarging or diminifting of Plots 


ParT!ll 


1 Roads or High-ways, 299 


1 Of the Menſwration J2 Streets, or Lanes, 300 


and Plotting, of 3 Conrts, and 
- + Alley:, KC, e 50l 


J 


T #0 Semicircles, 302 


according to any poſſible proportion by 


Mr. Rathdorn*s Ruler, 3O2 
A Line izto 1cO parts, 302 
The Parallelogram, 303 


By Squares, JOZ 


3 To drawn a perfett draught of a whole Mannor , and to farniſh it nith 
all neceſſary Ornament s, 304 

& The names of ſuch Colours as are neceſſary for the naſhing of Mays or 
Plots, with the manner how to temper and uſe the ſame, 305 

5 Of conveying of Water, or Water» Levelling, 313 

6 Of conveying of Pond, or Levell Water, By a Levell, 317 
Without a Levell, 315 

7 Of the height for ſetting a Cock, 318 

8 Of Cleanſing of Water, 319 

G Of Floning of Grounds, 319 

[oy of Drayning of Ground, 320 

11 Of Water Farrozing, 321 


L18B.Y, 
Of Mea- 
ſures in ge- 
werall, both 


— 


The Fifth Book. 


rSuperficiall, 


Board, 325, 327 


| of Foot Meaſure, as of | +a gs 326 


| | Glaſs, 325 
«+... *CPointing, 333 
"Of Yard Meaſure, as o Freely hanging, 333 


Plaiſterings 


| A Table of Yard Meaſare, 334 


"PE 24 Tilin 6 
A; Meaſiires | Of Meaſures ty the JR As 336 
>... | . Square, W of Flooring, 337 
| A Table of Meaſures by the Square, 338 
Ori. | and ire Me, 339 | 


[Sol Mea- 
ſures, As 


Of Meaſure by the Rod, as of Brick-work, 340 
CA Table of Rod Meaſure, 342 


| Squared, 343 : 
Timber, Yunequal fidedf $47 F 
,CStone, 


Tapering, 349 
Cylindricall, 351 


Round , 3507 Conical 354 
Tables of theſe, with their Hſe. 


——__ 


cm 


Of the whole Work. 


The Sixth Book. 


©t Of Plains wpon which Dials aye to be m«de, 361 

2 Of be San?,d Recren'n 363 
Azimuth, Geometrically, 365 , i; 
Arithmerically, 4, ow 89 fiu6d ths 

3 To find the Situation of a Wall or Plain, 367 

L1 B VI, [/ Horizontall, 369 

; 2 Diret+ South oy North, 374 
of Dial- $ 3 Eaſt or Welt, 376 


ling, and 4 To make Dials, | 4 South , " Taeclining Eaf, oy 3-8 | 


; North Weit, 
therein TO }; For Declining Dials, 383 


Eaſt 

Welt - 0 3 Reclining, 335 
| 6 North Direct Inclining, 357 
| South JJ 

By « Walking-Staff, :89 

By the Fixed Stars, 392 


| 5 To findthe Hour 


Advertiſement. 


PIO R as much as the whole Art of Surveying 
AA I) of Land # performed by Inſtrunients of 
SI ſeverall kinds , and that the exact and 


| 


tbereof, that all, or any of the Inſtruments uſed or mentioned in this 


carefull making and dividing of all ſuch 
Inſtruments #5 chiefly to be aimed at ; 1 
thought good to intimate to ſuch as are 
deſurous to prattiſe this Art, and do not 
; readily know where to be furniſhed with 


| neceſſary Inſtruments for the performance | 


Book, or any Mathematicall Inſtrument whatſoever, both for Sea and 
Land, either in Braſs or Wood,are exactly made by Mr.Walter Hayes 
at theCrofs-Daggers in Moor-Fields, next door to the Pope's-head | 
Tavern ; where they may be furniſhed with all forts of Maps, Globes, 
Sea-Plats, and Mathematical Faper. 


I The 


T he Reader is deſired to amend theſe following miſ:- 
takes of the Copy and Preſs. 


Age 230, line 26, for udon, read upon. 

Ibid. line 3o, dele pag. 56. 
Page 246, in the Table there the Stars are placed againft the wrong num- 
bers, for there muſt be Stars againſt BCD *, EFG*, andGHK*, 
and not againſt ABC, DEF, F GH, asthey are there printed. 
Page 303, line 37, for educe, read reduce. 
Page 339, linc 23, for parts of Rod:s, read parts of a Rod. 


6, and 9, for 1092 1089 
10, for 4 . almoſt 4 
13, for 1088 lo80 


Page349,4 15, for 1088 read. 2724 
bid, for 2723 I 
bh for 1038 \ Vie 

Xibid. for 4 almoſt 4 


Page 375, line 34, for 2 Upon C, read 2 UponE. 


and from L to 4. 
big. line 30, for Nto7 andN tos, read Lto 7,andL tos, 


Page 376, line 27, for from N to8, and from N to 4, read from L to 8.| 


Page 377, lines 12, 17, and 35, for D read C. 


Pag. 378, $7 2, for D, read C, 
line 24,for C, read D. = 
Page 384, in the Table line 3, for 06.05, read 86.05, 
ibid. line 28, for right hand, read left hand. 
Page 385, line 4, for new Augmented Stile, read Subſtile. 
[bid. line 14, dele, in the Line. 
Page 388, line 21, for Stone and Timber, read Stone or Timber. 
Page 391, line 41, readit thus, 38, the greater number of parts, and there 
remains 18 parts. 


With ſome others which are of leſs concernment, 


lbid. line-3o, for VII, read VI. | 
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| ARTS 
| MATHEMATICAL 


Profeſſed and Taught 


The Author. 


; : n Whole Numbers, and Fractions. 
Arithmetick, y la Decimals, and by Logarithms. 
loſtrumentally, by Decimall Scales, Napiers Bones,&c. 


Geometry, Þ *b< Principles thereof **0e 


] and 
with the Demonſtration. 


The deſcription of the Circles of the Sphere. 


Celeſtiall, and 
Altronomy 9 The Ufe of the Globes Terreſtriall. Right,or 


To Projet the Sphere in Plano,upon any Circle Oblique. 


And upon theſe Foundations, the following 
Superltructures: 
S Heights. Towers, Trees,Steeples.ehc. 
| LO—_ or 3c =_ bo \ nes Well Dekeems, 6: 
The Uſe of the Menſuration 0 Diltaces Churches, Towers, F orts, Ships, 
a F Oardas 
- Geometrical Planometria, or )Glaſs. Or any other Superficiall meaſure 
: Jnſtruments the Menſuration of Pavement. of what kind loever. 
in the 'Tiling, &c. 


: Timber, Growing, or Squared, 
Practice of | Stereometria, or : 
” Menſuration of Stoge, Reguiar, of *rreguier. 


Cask, commonly called Gageing, 
Geodzfia, Or the Meaſuring of Land, divers ways, aud by ſeveral 
Inſtruments, to draw the Plat of a whole Lordſhip, or Mannor, 
ns to caſt up the Content or Quantity thereof, and to beautifie the 
ſame, with all neceſſary Ornaments pertinent thereunta. 


by Plain, and 
3 Or the Menſuration of Triangles, both yet 
5 eometry 

> Trigonometry arms 


1 'CThe Application thereof, in \rorons, 

n the ſolution of Problems in Navigation, 
Fortification, 

Dialling, &-c. 

: Ri COT The Principles thereof, and The Plain Sea-Chart. 

: Navigation, 1 the manner of Sailing by SMcreaor s Chart. 


The Arch of a Great Circle, 


Sines 
Þozologiographta, ( Arithmetically, by the Tables of Tagen, and 
. {n G 5 by \Sealel if Comp. 
% alli eometrically, by Scale and Com X 
is Dialling, loſtrumentally, by Quadrants, Scales, Seftors, and other Inſtru- 
* ments accommodated with Lines ſutable to that Practice, 


4 


U 7+ any Gentleman, or other Perſon, have @ defire to be Inſirudted in any of the | 


for the Brick-layers, Carpenters, Plaiſterers, Maſofis , Joyners , or Painters 


forementioned Sciences Mathematicall , he is ready to attend any ſuch, * 
either at their own houſes, his habitation, or ſuch other convenient Place as | 
the Party ſhall diredt.-—— Alſo, If any perſon would bave bis Land, or 

Ground for Building, Surveyed, or any Edifice or Building Meaſured, either 


Works , he will perform the ſame either for the Maſter-Builder , or Work- 
man. -And if any perſon deſire to have about bis Houſe, or Garden, | 


any kind of Sun-Diall or Djalls, ( of what kind ſoever ) either Fixed or | 


Moveable, be will make or prepare for them ſuch as they ſhall deſire, 


OU may hear of him at Robert Morden's houle at the Sign of the Atl o 
in Cornhil near the Royal Exchange in London,where you may have all F 


forts of Globes, Spheres, Maps, Mathemaricall Inſtruments, (gc. 


m——— 


VII. 
VIIE. 


. His Uſeof the Semicircl 


T here are extant in Print of his theſe T reatiſes following, viz. 
S$ Arithmetick, in Four Parts: 1. Vulgar Arithmetick it Whole Num- # 
bers and Fractions 5 2. Decimall Arithmetick; 3. Inſtrumentall Arithme- be 


H 
tick; 4. Algebraicall. 


His Arithmeticall Recreations, conſiſting of divers Enigmaticall Queſtions, out © 
of the Rules of Common Arithmetick, both Pleaſant and Profitable, 4 
His Compleat Surveyoz, Teaching the Whole Art of Surveying of Land, divers & 
ways; and by ſeverall Inſtruments, | 
His Geometricall Exerciſes, for Young Sea-men, in Nine particular TraQates, F 
being all introductive to the Art of Navigation. 
His Tables of Anatociſme, or Compound Jntereſt, ſhewing the valuation of Z 
Rents, Penſions or Annuities, either in Poſſeſſion or Reverſion, from One 
yearto 100 years, and from One Pound a year to 100 a year, at the Rates | 
of Six, Eight, Ten and Twelve per Cent. per Amnum , ready calt up, by which © 
all difficult Queſtions of that kind may be reſolved by Addition onely. % 


Sven foz bes Dire the Valuation and worth of Leaſes,*. |. 


at 


His 4Gutde fo2 Builders, Directions for Buildiog and valuation and quan- 

ate fo2 Peaſurers, tities of Materials,and directions for Meaſuring. if 

His Glfe of the Line of P2opoztion, commonly called Gunter's Line, made Eafie, þ: 

teaching how thereby to meaſure Board, Glaſs, Timber, Stone, &+c. ; 

His Art of Dialling, both Arithmetically, Geomerrically, and Inſtrumentally per- 
formed, wherein not onely the Makivg, but the Reaſon alſo of Dials is 

diſcovered. | 

His Panozganon, Performing, with Eaſe and ExaQtneſs, all ſuch Conclufions, 

Geometricall and Aſtronomical, as are uſually wrought by the Sphere, 

Globes , Se&tor, Quadrants," Planiſpheres , or any other the like Inſtru- £ 

ments yet in being. F 

e, in Surveying of Land. 

Altroſcopium, His Uſes of Two Hemiſpheres, projefted upon the Poles of the 

World, and containing all the Northern and Southern Conſtellations. b 


— —O— ——  — — — 


- He hath Three other Treatiſes almolt finiſhed-and ready for the Preſs, 


One, of the Uſe of the Globes, 

Another, of JNavigation. 

And a Second Part of the Ciſe of the Line of Þ:opoztion , or Carter's Line 
made eaſe. 


COMPLEAT 


SURVEY OR. 


The Firſt Book. Go 


— —_ 


THE ARGUMENT. 


'G = His firſt Book conſiſteth of divers 
Definitions and Problems Geo- 
metrical, extracted out of the 
Writings of divers ancient and 
modern Geometricians, as Eut- 
clid, Ramus , Bagdedine , Cla- 
ins, &c. and are have lo methodically diſpoſed, 
that any man may gradually proceed from Pro- 
blem to Problem without interruption, or being 


as referred to any other. Author for the Practical 
tru- performance of any of them. Oaly the Demon- 

; [1 [ration ls wholly omitted ; partly, becauſe thoſe 
the Þ Books oat of which they were extracted, are 


very large in that particular, and alſo Gor the 


B avoiding 


-O—— 


T he Argument. L1s. 1 


|avoiding of many other Propoſitions and T beo-| 
remes, which ( had the enſuing Problems been 
demonſtrated ) muſt of neceſſity have been in- 
ſerted.. Allo, the Figures would have been fo 
incumbred with multiplicity of lines, that the in- 
tended Problems would have been thereby much 
darkned, And befides, it was not my intent, in 
this place, to make an abſolute or entire 7 reatiſe 
of Geometry, and therefore I have only made 
choice of ſuch Problems as I conceived moſt uſe- 
full for my preſent purpoſe, and come moſt in 
uſe in the practice of Szrveying ; they are in 
number 4o, and ought of neceſſity to be known 
by every man that intendeth to'attain to a com- 
petent proficiency in the Practice thereof : And 
thoſe are chiefly ſuch as concern the Reducing 
of Phts from one farm to another, and to inlarge 
or diminiſh them according to any aſſigned Pro- 
portion. Allodivers of the Problems in this Book 
will abundantly help the Sxrveyor in the Divi 
fion and Separation of Land, and in the laying 
out of any aſſigned quantity, whereby large par- 
cels may bereadily divided into divers ſeverals; 
cels may be readily vers leverals ; 
and thoſe again ſub-divided, if need be. Allo for 
the better ſatisfaGtion of the Reader, I have per- 
formed divers of the following Problems as well 
Arithmetically as Geometrically. 
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GEOMETRICAL 
Definitions. 


- 


1 A Point z that which cannot be divided. 


SITE Point or Sign is that which is void of all 2/agnj- 
© \>©,.3 tude, and 1s the lealt thing that by mind and 
\ underſtanding can be imagined and conceived, 


2 than which there can be nothing leſs, 

as the Point or Prick noted with the A 
SAN VP letter A, which is neither quantity + 
ETEZVBSDE? nor part of quantity, but only the terms or 
erds of quantity, and herein a Point in Geometry differeth from 
{ Unity 10 Number. 


2 A Line « a length, without breadth or 


thickneſs. 


r_— - 


_- 


A Line is created or made by a. 
the moving or drawing out of a | 
Point from one place to another, 

(ſo the Line AB, is made by mo- 
'ving of a Point from A to B, and 
according as this motion is, ſo is A 


the Line\hakefyhereargdwhether freight of -y And of the 


[three kinds of Magnitudes in Geowetry, Viz. Length, Breadth, and 
| Thickneſs, a Line is the fir(t, eonliſting 'of Lewgth only, and there- 
| fore the Line A B, is capable of diviſion in Lewgth only, and may 
| be divided <qually in the Point C, or unequally in D, and the like, 
but will admit of no other dimenſion. WW: 


; B 2 3 The 


4 LESTL. 
'F, 


| 3 The Ends or Bounds of a Line, are Points. 


A_ B Thisisto be underſtood of a finite Line 

only, as is the line A B, the ends or bounds 

whereof are the points A and B : But in a Circular Lie it is other- 

wiſe, for there, the Point in its motion returneth again to the place 

where it firſt began, and ſo maketh the Lie infinite, and the ends 
or bounds thereof undeterminate. 


4 A Right line, * that which lieth equally 


between bis points. 


A B Asthe Aight line AB licth ſtreight and 
| equal betweenthe points A and B ( which 
are the bounds thereof ) without bowing, and is the ſhorteſt of all 
other lines that can be drawn between thoſe two points. 


5 A Superficies # that which hath only length 
and breadth. 


+ $84.82. 8 tint As the motion of a point pro- 
let EL duceth a Line, the firſt kind of 
Magnitude 3 ſo the motion of a 
7 | Line produceth a S»perficies, which 
is the ſecond kind of Magnitude 3 
o- and is capable of two dimenſions, 
namely nm and Breadth, and 
ſo the $uperfities AB CD may be divided in length from A to B, 
and alſo in breadth from A to C, 


0 TOW _ 
[ pune” 


6 The extreams of a Superficics are Lines. 


As the extreams or ends of a Line are Points, ſo the extreams 
or bounds of a Swperficies are Lines, and ſo the extreams or ends of 
the $uperficies A BCD, are the lines AB, BD, DC, and CA, 
or an are the terms or limits thereof, 


+ A plain Superficies & that which lieth e- 
qually between bi lines. 
So the 8xperficies AB CD, lieth direCt and equally between his 


Lines : and whatſoever is ſaid of a Right Line, the ſame is alſo to be 
underſtood of a plain Superficies. 


| | 8 A| 
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Geometrical Definition [i Lrs. | 
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Ls. «. Geometrical Definitions. 
8 A plain Right-lined Angle & the rnclinarios 

or bowing of two right lines the one ta _the 
other, the one touching the other, and not be- 


ing direftly joyned together. | | 


As the two right lines A Band B C 
incline the one to the other, and touch 

one another in the point B, 1n which 
point, by reaſon of the inclination of 

the ſaid lines, is made the Angle A B C. 

But if the two lines which touch each 
other be without inclination, and be 4A | 
drawn dire@aly one tb the other, then | | 

they make no angle at all, as the lines C D and D E, touch eaph 
other in the point D, atid yet they make no angle, but one con- 


tinued right line. 

«q And here note, that an Angle commonly is y__ by three, 
Letters, the middlemoſt whereof ſheweth the angular point.: Az 

in this figure, when we ſay the angle A B C, you are to underſtand 
the very point at B, the quantity of which angleisrhe ſpace which] 
is included between the lines A B and BC, being meaſured by an; 
arch of a Circle deſcribed upon the angular point B. - And note! 
alſo, that the length of the lides containing any angle, as the fides: 
AB and BC, do not make the angle A B C-either greater or 

leſſer 3 but the angle ſtill retaineth the ſame quantity, be the con-; 
taining ſides thereof either longer or ſhorter. _ | 


g9 When a right line ſtanding p84 tight vs 
maketh the angles on either ſide equal, then 
either of thoſe angles is a right angle : 4 
the right line which Pundetherefled + walled 
a Perpendicular line to that\ whereon 3 
ſtandeth. -— 


As uponthe right line C D, ſuppoſe of 
there 3% ſtand — right line AB, | art; $ 0 
in ſuch ſort that it maketh the angles on : 
on either (ide thereof equal z namely, 4 
the angle A B D on the one fideg eqaal to | 
to the angle A B C-on' the other fide: ' + j 
then are either of the two angles © ff 1 B72 
ABC, and ABD right angles, and the right line A B, which 
ſtandeth 
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Geometrical \ De fanitions. 


L1s I, 


b 


four right lines, the Figure E under five right lines, and fo of all 
jother Figures. 


: 


ſtandeth ere&ted upon the right line C D, without inclining to 
either patt tliereof, is a perpendicular to the line C D, ' 


10 An Obtuſe angle & that which is greater 
than a right angle. 


Sothe angle CB E is an Obtuſe 
A _ angle, becauſe it is greater than 
| the angle A B C, which is a right 
angle 3 for it doth not only con- 
tain that right angle, but the an- 
gle A BE alſo, and therefore 1s 
obtuſe. 


11 An Acute angle 
the D leſs than a right angle. 


So the angle E BD is an acute angle, for it is leſs than the right 
angle ABD Cin which it is -contained )' by the other acute an- 
gle ABE. | 4 


12 Alimit or term # the end of every thing, 


As a Point is the limit or term'of a Line, fo a Line likewiſe is 
[the limit and term of a S»perficies 3 and a Swperficies is the limit and 
term of a Body. | 


t3 A Figure x that which is contained under 
\\* one hamit or term, or maity. 


TW BE. 


_ . As the Figure A is 
contained under one 
. Iimitor terms; alſo the 
Figure B is contain- 
'£d under three right 


lines, which are the 
D limits or terms thereof. 
Likewiſe, the Figure 


C is contained under 


T And here note, that in the following work we call any plain 
c_—_— whoſe ſides are unequal, ( as the figure E ) a Plot, or 
as of a Field, Wood, Park, Foreſt, and the like. 
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Lis. 1. Geometrical Definitions. 


14 AC ircle is a plain Figure contained under 
one line, which is called a Circumference, 
unto which all lines drawn from one point 
within the Figure, and falling upon the 
Circumference thereof, are equal one to the 
other. 


As the figure BCDE 1s a Cir- 
cle, contained under the crooked line EY 
BCDE, which line is called the Cir- 


cumference, or Periferie : In the mid- "4 
dle of this Figure is a point A, from gl * 
GY 


which poiat all lines drawn to the Cir- 
cumference thereof are equal, as the 


; /F 
SEES a 62 cm Fn. | 
Ciccle. 

15 A Diameter of a Circle is aright line drawn 
by the Center thereof, and ending at the Eir- 
cumference ; on either ſide dividing the Cir- 
cle into two equal parts. 


So theline B A D (in the former Figure) is the Diameter there- 
of, becauſe it paſleth from the poitit B on the otic fide of the Cir- 
cumference, to the point D on the other fide of the Citcrrbfttence, 
and paſleth alſo by the point A, which is-the center of the Circle. 
And moreover, it divideth the cittle irtto two equal parts, natnely, 
BCD beiug on one fide of the Diameter; equal tozBEDP on the 
other fide of the Diameter. And this obſervation was firſt made 
by Thales Mileſius, for, ſaith he, If a line drawn by the center of any 
Circle do not divide it equally, all the lines drawn from the center af 
that Circle to the Circumference cannot be equal. TO 


16 A Semicurcle 5 4 figure contained under the 
Diameter, aud that purt of aha \Gircumfe- 
rence, cut off by the Diameter, . 


As in the former Circle, the figure BED is a Semicircle, be- 
cauſe it is contained of the right line B A D, which isthe Diameter, 
and of the crooked line BE D, being that part of the Circumfe- 
rence which is cut off by the Diameter : alſothe part B C D\is a 


oY 17.4 
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Geometrical Definitions. L1s L 


I7 A Quadrant 7 the fourth part of any Cir- 
cle, and i contained under two right lines 
drawn from the center of the Circle, and one 
fourth part of the circumference of the ſame. 
Circle. | 

18 Adcionor Portion of a Circle, is a Figure 
contained under a right line, and a part of a 
circumference, greater or leſs than a Senu-! 
circle. 


Soin the former Circle, the figure B A C is a Quadrant, for that 

it 1s contained under the two right lines AB and A C, and tlic 

crooked ( or arch )- line BH C, which is one fourth part of the 

Circumference BCDE. 

So in the former figure BCDGE, the Section G B F, which 

confiſteth of the part of the Circumference G B F, and the right 

line G F, is a.Section or portion of a Circle greater than a Semi- 
circle. 

- Alſo the other figure G D F, which is contained under the right 

line G F, and the part of the Circumference G D F, is a Section of 

a Circle leſs than a Semicircle. 

q And here note, that by a Se&ion, Segment, Portion, or Part 
of a Circle, 1s meant the ſame thing, and fignifieth ſuch a part 
as is either greater or leſſer than a Semicircle, ſo that a Semi- 
circle cannot properly be called a SeFior, Segment, or part 
of a Circle. 


19 Right lined Figures are ſuch as are con- 
tained under right lines. 


— fided Figures are ſuch as are contained under three right 
nes. | | 

: Four fided Figures are ſuch as are contained under four right 
ines. 


2 'Mapy fided Figures are ſuch as have more ſides than four. 
*\20 \All three ſided Figures are called Triangles. 
And ſuchare tht Triangles ABC, 


C6 
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21 Of four fuded Figures, a 
Quadrat 'or Squate, # that --——-———— 
whoſe ſides are equal, and _ 
his angles right. As-the Fi; 


oure A. 


A 


Lo 4 


22 A Long Square ' #7 ,that \, 
which hath right angles, but |. 
unequal fides. As. the Fi-u + 
oure B.- - * 

23 All other . Figures f four 
unequal fides and angles, are" . 
called T rapezias. 


Such are all Figures of four fides in which is '.Y* 
abſerved no equality of ſides or angles, as the 
figures A and B, which have neither equal fides, 
nor equal angles. | | 


24 Parallel, or equidiſtant right lines, are ſuch 
which being drawn upon one and the ſaine 
Superficies, and produced infinitely on both 
ſides, will never in any part concur, or meet. 


As the right lines A Band CD are parallel one. A——— 
tothe other, and if they were infinitely, extended .. q_———p | 
on either ſide, would never meet or concur toge- | 
ther, but (till retain the ſame diſtance, | 


. | 


Ke 
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Geometrical Theoremes. 


vertical angles equal. Euclid. 15, 1. 


r A Ny two right lines croſſing one another, make the contrary or 


2 If any right line fall npon two parallel right lines, it maketh the out- 

nd angles on the one, equal to the inward angles on the ather, and 

the two inward oppoſite angles on contrary ſides of the falling line, 
alſo equal. Euclid. 29. 1. 


3. If any ſide of a Triawgle be produced, the oxntward angle is equal 10 
vhe two inward oppoſite angles, and all the three angles of any Tri- 
angle are equal to two right angles. Euclid. 32, 1, 


4 Inequiangled Triangles, all their ſides are proportional, as well ſuch 
4s contain the equal angles, as alſo the ſubtendent ſides. 


5 If any four Quantities be proportional, the firſt multiplied in the 
fourth, produceth a Quantity equal to that which is made by multi- 
' plication of the ſecond in the third. 


6. tn all right angled Triangles , the ſquare of the ſide ſubtending 
ae _ angle, is equal to. both the ſquares of the conteining ſides. 
. Euclid. 47.1. 


7. All Parallelggrams are double to the Triangles that are deſcribed 
* wpore their Baſes, their Altitudes being equal, Euclid. 41. 1, 


8 All Triaaples that have one and the ſame Baſe, and lie between two 
perebel Ines, are equal one to the other. Euclid. 37. 1. 
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GEOMETRICAL 


Problems. 


PROBLEM TI. 


line, which ſhall be perpendicular to the right 


line given. | 


$ He right line given is A B, upon which from 
Y the point E 1t Is required to erect the perpen- 


> Bo dicular E H. 

J2 | Opening your Compaſſes at pleaſure to any 
x convenient diſtance , -place one faot in; phe 
2) aſligncd point E, and with the other make the 
marks C:ahd D, equidiſtant: on, exeh'fide the 
given point E. Then opening your 


Compaſles again to any other conve- Gre D ” 
nient diſtance Wider than the former, | - 4 
place one foot in C, and with the other er | +E 


deſcribe the arch G G, alſo ( the Com- 
paſſes remaining at the ſame diſtance ) 
| place one foot 1n the point D, and - D 
with the other deſcribe the arch F Fo -— EE —— 
[then from the point where theſe two 
arches interſect or cut each other ( which is at H ) draw the right 
line H E, which ſhall be perpendicular to the given right line A B, 
which was the thing required to be dqne. 


/ 


Cong el /. ial ""ÞPROB. 


Upon a right line given, how to eret another right| 


— 
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Geometrical Problems. 


L1s. 1 


PROB. IT, 


How to eref a Perpendicular, upon the end of a 


right line given. 


Et A B bearight line given, and from the end thereof, at B, 
'B let it be required to erect the Perpendicular B F. 
Firſt, your Compalles 
F , being opened at any conve- 
{ ..” nient diſtance, place one 
TE fout in B, and with the 
the Compaſs point reſting 
in C, with the other foot 
mak the mark D, in the 
giv line A B: and then 
ay © Ruler from D to C, 
and draw the line D E, ma- 
s king TC E equal.to CD: 
s Laſtly, from B, through E, 
\< draw the line B F, which 
B ſhall be Perpendicular to the 
given line A B. 


PROB. IIL 


How to let fall a Perpendicular, from any point 
aſſigned, upon a right line given. 


He point given is C, from which point it is required to 
| draw a right line which ſhall be Perpendicular to the given 
right line A B. 

| Firſt, from the given point C, to 


c the line A B, draw a line by chance, as 

| CE, which divide into two equal 

oe ; parts in the point D, then placing one 

£ : foot of the Compaſics in the point D, 

BER Fi with the diſtance D C, deſcribe the 
E £ Semicircle CFE, cutting the given 
0 Mi OT _, F B lineABinthe point F, Laſtly, if from 


the point C you draw the right line CF, it ſhall be a Perpendicu- 
lar tothe given line A B, which was required. 


other make the mark C3' 
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PROB. IV. 


How to make an angle equal to an augie giveu, b. 


another angle equal thereunto. \ 
Firſt, draw the line 
E F at pleaſure , then 
upon the given angle at 
C, (the Compaſles o0- 
pened to any diſtance ) 
deſcribe the ark A B; 
alſo upon the point F, (the Compaſles cnckered ) deſcribethe 
arkDE: 
ſer the ſame diſtance from E to D. Laſtly, draw the line DF, ſo 
(hall the angle DFE be equal to the given aogle ACB. 


T* the angle given be ACB, and let it be required to make 


PROB. V. 


A right line being given, how to draw another 
right line which ſhall be parallel to the found 
py any diſtance required. 


He line given is A B, unto which it is required to draw: ano-! 
ther right line parallel thereunto, at the diſtance M N. 
Firſt, open your Compaſles to 


the diſtance M N, then placing one —— 2 
foot in A, with the other deſcribe © * 2 
the ark C3 alſo place one foot in | _ 
B, and with the other deſcribe the A B 
ark D. Laſtly, draw the line C D M _ 


{0 that it may only touch the arks C and D, fo ſhall the line C D 
be —_—_— tothe line A B, and at the diſtance M N, as was re-. 
quire 


then take with your Compaſles the diſtance A B, and| 
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.jand =_— one foot in the point C, with the other deſcribe the 


12 to 2, and from 3 to 1, which lines, crofling the given line A B, 


PROB. VI, 


A right line. being given, how to draw another 
right line parallel thereunto, which ſhall alſo paſs 
through a point aſſigned. 

Et A Bbea line given, and let it be required to draw another 
, line parallel thereunto, which ſhall paſs throngh the given 


point C, 
Firſt, take with your Com- 


\B-E paſles the diſtance from A to C, 

 — 73T-— — — andplacing one foot thereof in 
uo B, with the other deſcribe the 

A. B ak DE} then take in your 


Compaſſes the whole line A B, 


ark F G, croſſing the former ark D E inthe point H. Laſtly, if 
youdraw the line CH it ſhall be parallel to A B, 


—— _ 


PROB. VII. 


To divide a right line given into any number of 
equal parts. 


Et AB be a right line given, and let it be required to divide 
'B the ſame into four equal parts. 
| Firſt, from the end of the given line 
A, draw the line AC, making any 
angle; then from the other end of the 
given line, which is at the point B, 
draw the line BD parallelto A C, Cor 
make the angle ABD equal to the 
angle CAB); ) then upon the lines 
AC and BD, ſet off any three equal 
= ( which is one leſs than the num- 
er of parts into which the line A B is 
to be divided }) on each line, as 1, 2, 3, 
then ' draw lines from 1 to 3, from 


ſhall divide it into four equal parts as was required, 


PROB. 


—__ 


- PO 
Mg 
* $4 
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PROB. VIHI. | 


Any three right lines being given, ſo 2648 tbe tzpy 
ſhorteſt together, -be longer than the; third,. to 
make thereof a Triangle. | 


and C, the two ſhorteſt whereof, viz. A and B together, are 
longer than the third line C. 

Firſt, draw the line D E equal 
to the given line B, then take 
with your Compaſles the line C, 
and ſetting one foot in E, with 
the other deſcribe the arch HG; 
alſo, take the given line A 1n 
your Compaſles, and placing 
one foot in D, with the other 
deſcribe the arch K F, cutting | 5 
the former arch H G inthe point TS | 
O. Laſtly, if from the point O you draw the lines OE and OD; 
you ſhall conſtitute the Triangle O D E, whoſe fides ſhall be equa} 
to the three given lines ABC, _. He ain. 


I it be required to make a Triangle of the three lines AB 


© — 


=—— — _ — ”Y 


PROB. IX. 


Having a right line given, bow to make a Geome- 
trical Square, whoſe ſide ſhall be. equa! to the 
N : . a Bu. | 7, THAYY IWYLT. 1 
Right line given. Jad 
* 7 BOLUWITE 
"EL _ given o- QR, ay it is required to make a Geometri- 
cal Square, whofe fide ſhall Be equal eo the line Q R;" 
Firft, draw the line A B, making ie £ Dy | Þ 
equal to the given line Q R, then (53 © fd bb lhe lk 


the firſt or ſecond Problem) upon the E...:.... Cc 
point B, raife the perpendicular B C, > 's <A 
making the line B C equal to the given [> | 


lineQR alfo; then taking the line QR 
1n your Compaſſes, place one foot in C, 
and with the other deſcribe the arch | ; 
DE; alfo the Compaſſes fo reſting, E: 

place one foot in A, and with the other A—-——-——-Þ 
deſcribe another arch F G, crofling the Rs, .. TO RR EV 
former m the point H. Laſtly, draw the Ee os 

lines H C, and H A, which ſhall include the Geometrical Squar 


ABCH. 
PROB. 
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F 


| 
| 
PROB. X. | 


Two tight lines being given, how to find a third 
* * right line which ſhall be in proportion unto then 


find a third line which ſhall be in proportion unto them. 
& Firſt, draw two 
| P . : 

8 right lines, ma- 
king any angle at 
pleaſure, as the 
lines O P and! 
ON, making the 
angle PO N; 
then taking the 
line A in your 
Compaſles , ſet 

- h— > = JH the length there- 

POT of from OtoS; 

alſo, take the line B-in your Compaſſes, and ſet the length thereof 

from OtoR, and alſo from O to D, then draw the right line S D, 

and from the point R, draw the right line R C parallel to $ D, 
ſhall O C be the third proportional required. For, 
Wi As OS to OD :: ſo OR to OC. 

12 I2 18 


T the two given lines be A and B, and let it be required to 
rey 


-” 


00005 4,250 © *PROB., XI, 
Three right lines being given, to find a fourth in 
proportion to them. 


LY 


_ He three lines given are A B C, unto which it is required to 
find a fourth proportional line. This # to perform the Golden 


Rule, or Rule of Three in lines. 
| As in the laſt Pro- 


=_—_ -* ae blem, you muſt draw 
c 36 two lines making any an- 
nn fl le, as the angle DEF. 


hen take the line A in 
your Compaſſes, and ſet 
it from E to G, then take 
the line B in your Com- 
paſſes, and ſet that length 
from E toH; then take 
the third given line 10 

F your Compaſſes, and ſet 


that 
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that from Eto K, and through that point K draw the line K L 

parallel to G H, ſo ſhall the line E L be the third proportional 
required 3 for, 

As EG to EH :: fo EK to EL. 

24 28 36 42 


C Here note, that in the performance of this Problem, the 
firſt and the thiriterms ( namely, the lines A and C ) muſt 
be ſet upon one and the ſame line, as here upon the line E D, 
and the ſecond term ( namely, the line B ) muſt be ſet upon 
the other line E F, upon which line allo the fourth propor- 
tional E L will be found. 


' PROB. XII, 


T o divide a right line given into _ farts which 
ſhall have ſuch proporttan one #0 the other as 


two gruen right lines. 


THe line given is A B, and it is required to divide the ſame 
into two parts, which ſhall have ſuch proportion one to 
the _ as the line C hath to the line D.- 
Firſt, from the point 
A, draw the line AE at —» EC A 
pleaſure, making the # | 
angle EAB3z-then take 
in your Compaſles the 
line C, and ſet it from 
A to PF, alſo take the line 


D, andſetitfromFtoE, ” ,© / \ 

and _ = line E 4 \ 40 | | 

then from the poi A-—I&- —_— 

draw the line F Q pa- a6 ,& 24: B Fo 

rallel to E B, cutting the given line A B inthe point G ; ſo,is Fe | 

line A B divided into two parts in the point G;betiif id propgriipn | 

one to the other, as theline C is to the ling'D 3 'fo : lars 
wy 45 > "F136 6 < 


"4031 £1 F120 1:21 N09 'F 


As AE io ABofo' AF &WOU2 un! ” 
. rf uit | L aft ill A | 
 Arithmetically...7 tc. - 


| Et the line A B contain 40 Perches, and let theline C be 20, | 
, and the line D 305 andlet it be required to divide the line] 
A Binto two parts, being in proportion one to the other, as the}: 
line C is tothe line D, 
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Firſt, add the lines C and D together, their ſum is 52, then ſay 
by the Rule of Proportion : If 50 (which is the ſum of two given 
terms) give 40 the whole line A B, what ſhall 30, the greater given 
term give? Multiply and divide, and you ſhall have in the quotient 
24 for the greater part of the line A B, which being taken from 40 
the whole line, there remains 16 for the other part AG ; for, 


As AE to AB :: ſo FERo CB. 
50 40 [ZO +-::.24 


PROB. XIII. 


How to divide a T riangle into two parts, accord- 

ing t0 any proportion aſſigned, by a line drawn 

\ from quy,ang/e thereof, and to lay the leſſer part 
-» Zoxrards any fide afpened, ,. + 


. the ſame, by a line drawn from the angle A, into two parts, 
the one bearing proportion.tp the other, as the line F doth to the 
20 G, and that the leſſer part may be towards the ſide. A B. 


; NY WT ITDAEIS 
by ABC bea Triangle given, and let ifbe required to divide 


:1t > 6 2 
| | 
|| S7, 
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; " By the laſt Problees divide the baſe of thp Triangle B C, in the 
% ht D, inpro Jortion as the line F is to the line G, (theleſſer part 

eingſet fromB to D. Laſtly, draw the line A D, which ſhall di- 
vide the Triangle A'B.G in proportion asF toG 3 for, 


; Astheline F, isto the line G; +. 

Sois the TriabgltA'D G,toithe-Triangle A BD. 

| or $223. 315 
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PROB. XIV. 


T he Baſe of the Triangle being known, to aofiem 
the foregoing Problem by Arithmetick, 


Uppoſe the Baſe of the Triangle BC to be 40, and let. the 
& proportion into which the Triangle AB C'is to be divided, 
be as 2 to. 3, \ \\ Wo 


A. 7, WRTER 2, 
EV | 


WW 


— 


B D #40 C 


Firſt, add the two proportional terms together, 2 and 3, which 
makes 5, then ſay by the Rule of Proportion: If 5 (the ſum of 
the proportional terms _) give 40, (the whole BaſeB C) what 


quotient will give you 24 for the greater ſegment of the Baſe D C, 
which being deducted from the whole Bale 40, there will remain 
16 for the leſſer ſegment B D. 


| CL— 


PROB. XV. 


How to divide a Triangle, whoſe area or content 
i known, into two parts, by a line drawn from 
an angle aſſigned, according to any proportion 
required. ES 


Etthe Triangle ABC contain 8 Acres, and let it be required| 
I to divide the ſame into two parts, by a line drawn from ghe | 
angle A, the one to contain 5 Acres, and the other 3 Acres. - | 
Firſt, Meaſure the whole length of the Baſe, which ſuppoſe 40, 
then ſay, If 8 Acres (the quantity of the whole Triangle) give 4G | 
(the whole Baſe) what parts of the Baſe ſhall 5 Acres give 2 'Mub 
tiply and divide, the quotient will be 25 for the greater ſegmentiof 


ſhall 3 (the greater term given)? Multiply and divide, and the| 


the Baſe C D, which being. deducted :from 40 (the whole Baſe) 
D 2 


there 


w— ©” OE_—_ 
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| 


there will remain 15 for the leſſer ſegment of the Baſe B D, then 
draw the line A D, which ſha} divide the Triangle A BC accord- 
ing to the proportion required. 


—_—_ 


PROB. XVI. 
How to divide a Triangle given into two parts, 
according to any propottion aſſigned, by a line 
drawn from a point limited in any of the ſdes 
thereof : and to lay the greater or leſſer part to- 
wards an angle aſſigned. 
T7 Triangle givenis ABC, and it is required from the point 
E, to draw a line that ſhall divide the Triangle into two 


parts, being in proportion one to the other as the line I is to the 
line K., and to lay the leſſer part towards B. 


A 


Firſt, from the limited point E, draw a line to the oppoſite an- | 
gle at A; thendivide the Baſe B C in proportion as I to K, which 
oint of diviſion will be at D, then draw DF parallel to AE. 
Laſtly, from F draw the line F E, which will divide the Triangle 
into two parts, being in proportion one to the other, as the line 
Fis tothe line K, 
, 


—_—H_=— 


| —_ — mm 


| PROB. XVII. 
To perform the foregoing Problem Arithmeticalh. 


£ 


is required to divide the Triangle AB C, from the point E, 
into two parts in _—_ as 5 tO 2. 
Firſt, divide the Baſe B C according to the given proportion, | 


then ( becauſe the leſſer part is to be laid towards B ) meaſure the 
| diſtance | 


—_ i 
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point Ethis part is to be laid, as towards B) meaſure that part of 
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diſtance from E to B, which admit 3o, then ſay by the Rule of 
Proportions If E B 3o, giveD B 15, what ſhall AG 29 (the per- 
pendicular of the Triangle ) give? Multiply and divide, the quo 
tient will be 14:, at which diſtance draw a parallel line to B C, 
namely F, then from F draw the line F E, which ſhall divide the 
Triangle according to the required proportion, 


PROB. XVIIL 


How to divide a I riangle, whoſe area or content 
is known, into two parts, by a line drawn from a 
point limited in any fade thereof , according to 
any number of Acres, Roods and Perches. 


N the foregoing Triangle A BC, whoſe area or content is 
I 5 Acres, 1 Rood, let the limited point be E in the Baſe there- 
of, and let it be required from the point E to draw a right line, 
which ſhall divide the Triangle into two parts between M and JN, 
ſo that Þ may have 3 Acres, 3 Roods thereof, and J2 may have 
t Acre and 2 Roods thereof, 

Firſt, reduce the quantity of JN (being the leſſer) into Perches, 
which makes 240, then (conlidering on which fide of the limited 


the Baſe from E to B 3o Perches, whereof take the half, which is 
I5, and thereby divide 240, the part belonging to 3 the quoti- 
ent will be 16, the length of the perpendicular F H, at which pa- 
ralle} diſtance from the Baſe B C, cut the fide AB inF, from 
whence draw the line F E which ſhall cut off the Triangle F BE, 
containing 1 Acre, 2 Roods, the part belonging to JN, then will! 
the Trapezia AFEC ( whichis the part belonging toM ) con- 
taia the reſidue, namely, 3 Acres, 3 Roods. | 


— JT — 


PROBE. XIX, 


— — 


How to divide a Triangle according to any pro- 
portion given, by a line drawn parallel to one of 
the fades given, | 


He following Triangle A B C is given, and it is required to 

divide the (ſame into two parts, by a line drawn parallel the! 
ſide A C, which ſhall be in proportion one to the other, as the! 
lineTI is to the line K. 


Firſt, 


Geometrical Problems. L1s 1. 


Firſt, (by the 12 Problem) divide the line B C in E, 1n proportion 
as I toK, then (by the 24 Problem following ) find a mean pro- 
portional between BE and BC, which let be BF, from which 
point F, draw the line F H parallel to A C, which line ſhall divide 
the Triangle into two parts, viz. the Trapezia AHFC, and the 
Triangle H F B, which are in proportion one to the other as the 
line I is to the line K. 


— 


PROB. XX. 
T o perform the foregoing Problem Arithmetically. 


Et the Triangle be A BC, andlet it be required to divide the 
ſame into two parts, which ſhall be in proportion one to the 
other, as 4 to 5, by alinedrawn parallel to one of the ſides. 


GD 


Firſt, let the Baſe B C containing 54, be divided according to 
the proportion given, ſo ſhall the leſſer ſegment B E contain 24, 
and the greater E C 30; then find out a mean proportional line 
between BE 24, and the whole Baſe B C 54, by multiplying 54 
by 24, whoſe produ&t will be 1296, the ſquare root whereofis 36, 
the mean proportional ſought, which is B F ; then, by the Rule of 
Proportion ſay : If BF 36, give BE 24, what A D 36? the anſwer 
is H C 24, at which diſtance draw a parallel line to the Baſe, to cut 
the fide A Bn H, from whence draw the line H F parallel to A C, 
which ſhall divide the Triangle as was required. 
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PROB. X XI. 


To divide a Triangle of any known quantity, indo 
two parts, by aline drawn parallel to one of the 
ſides, according to any number of Acres, Roods 


and Perches. 


He Triangle given is ABC, whoſe quantity is 8 Acres, 
o Roods, 16 Perches, and it 18 required to divide the ſame 
(C by a line drawn parallel to the tide A C ) into two: patts, 
viz, 4 Acres, 2 Roods, © Perches, atid 3 Acres, '2 Roods, 46 
Perches. | 
Firit, Reduce both quantittes into *Nerches, (as is hereafter 
taught in the 28 Problem ) and they will be 720, and 5756, then re- 
duce both thoſe numbers, by abbrevratiqn, intothe leaſt propor- 
tional terms, viz. 5 and 4, and accosging to that proportion, di- 
vide the Baſe B C 54 of the given Triangle in E, then ſeek the 
mean proportion between B E and B C, which proportional is 
BF 35, of which 36 take the halt, and thereby divide 576, thei 
Iefler quantity of Perches, the quotient will be H G 32, at which 
parallel di\taace from the Baſe, cut off the line AB in H, frem 
whence draw the line H F'parallel.to fe Ate A C; whith (hall 
vide the Triangle given according as was zequired.y;z '+ 1p 
| ook rad or OLE 
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PROB. XXIL ITN 


i140 tJOTE! 3 £41) 
He line given is A-B, from which it is required to cut & 
3 pants... 1! 1 | 


Firſt ,. dxaw\the "wy —————z &* >> 


From a line given, tocut off. Raton | 
Ut off. any\þþ iredy, 


line A C, making 
any angle, as CAB, 
then from A, © fet 


parts, as I 2.3/4 5 
6 7, and front 7 draw 


becanſe 4/is tb be _ oche | 
cut off frorh the line > i ad B\ TE 
AB, therefore: from the poigt-3, draw'the line 3'D parajlel ro-7B, 
cutting the line A B in D;: thatl AD bey of the-ling«ABy and 
D B ſhall be 4 of the ſame line 3 for, | 


As A7,stoAB :: fois A3,to AD. 


PROB.| 


Lis 1. 


Geometrical Problems. 


PROB. XXII. 


To find a mean proportional between two lines 
gruen, 


N the following Figure, let the two lines given be A and B, be- 

tween which itis required to find a mean proportional. 

Let the two given lines A and B, be joyned together in the 
point E, making one right line, as C D, which divide into two 
equal parts in the point G, upon which point G, with the diftance 
G C or GD, deſcribe the Semicircle CF D 3 then, from the point 
E, (where the two lines are joyned together) raiſe the perpendi- 
cular E F, cutting the Periferie of the Semicircle in F, ſo ſhall 
the line E F be a mean proportional between the two given lines 
A and B; For, 


ASEDtoEF :: fo EF to CF. 
9 12 I2 16 


| _ PROB. XXIV. 

How to find two lines, which together ſhall be 
y_ in power to any line given, and in power 
the one to the other, according to any proportion 


affgned. 
| this figure let C D bea line given, to be divided in power as 


the line A istotheline B, 
Ae to — Firſt, divide the line CD 
"in I—=-I6 in the point E, in proportion 
Gon — as Ato B, (by the 12 Problem) 


then divide theline CD into 
two equal parts in the point 
G, and on G, at the diffance 
GC or GD, deſcribe the 
Semicircle CF D, and upon 
the point E, raiſe the perpen- 
dicular E F, cutting the Semi- 
circle in F. Laſtly, draw the 
: | lines CF and D F, which to- 
gether in power ſhall be equal to the power of the given line C D, 
and yet in power one to the other as A to B, 
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> PROB. XXV. 


How to divide 4 line in power — to: ay 


propor 1101 gruen, 
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B, then divide theline C D in two-equal parts in the point G, 
and upon G, as a center, at the diſtance G D, deſcribe the Semi- 
circle CF D, and on the point E raiſe the perpendicular EF, 
cutting the Semicircle in F, then draw the lines CF and DF, and 
produce the line CF to H, till FH be equal to F D, and draw the 
line HD,and FK parallel. thereunto : then ſhall the line C D be 
divided in K, ſo that the ſquareof CK, ſhall be to the ſquare of 
K D, as C EtoE D, or as Bro A. 


Fs divide the line C D in the point E. in proportion as Ato 


PROB. XXVL ne 


How to enlarge a line in power __ to ay 
proportion aſſi gned. lad MLL 

{ * , *1 p ; v\ D 
& the Diagram of the 94th. Pr, abt 1 let C E bealin giyen, to 


be enlarged in power as the fine rothe line 
Firſt, ( by the 26h. Problem ) "ry a line 1n proportion *t6. the 
given line C E, as Bis to G, which will be C D, upon which line 
deſcribe the Semicircle CF D, and. 6n the point E, erect the pet- 
pendicularE F ; then draw the line: G F, which ſball be in _- 
to CE, as GtoB, - F,-4 221 > 
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PROB. XXVII: 


To. evlayge or diminiſh a Plot oven, — to 


any proportton required. 


Et ABCDE be a Plot given, to be diminiſhed in power as 
'S LtoK. 
Divide one of the fides 
(as A B) in power as LtoK, 
in ſuch tort, that the power 
of AF, may be to the power 
of AB, as L to K. Then from 
the angle A, draw lines to 
the points C and D ; that 
. done, by F draw a parallel 
toBC, to cut A CinG, as 
FG. Again, from G, draw 
a parallel to D C, to cut AD 
in' H. Laſtly, from H, draw 
a parallel to DE, tocut AEio in I, fo ſhall the Plot A F GHIbelike 
ABCDE, and i in proportion to it, as the line L to the line K, 
Which was required. 
Allo, if the leſſer Plot"were given, and it were required to 
—_ ex greater tin;-proportion to it, as K to L : Fhen ffom the 
draw the thelines A-C and A Dat length, alſo increaſe AF 
5; that Jon 1-3 enlarpe&AF in power as K to L, which ſer 
Sink A to B; then by Bdraw a parallel toF G, to cut ACin C, as 
BE, Likewiſefrom C draw a parallel toG H, tocut AD in D, 
a OD, Ley; 6un parallelfrom D to H I, as DE, tocut Al being 
increaſed in ſo ſhall you include the Plot ABC DE, like 
AFGHI, and in proportion thereunto, as the line K is to the 
lineL, which was required. 


- PROB, XXVAII 


AVON 
Haw t6 m to ake 4 Triangle which fpall contain any 
number of Acres, Roods and Perches, and whoſe 


' :Buſe 4 Ly equal 1 to any ( poſſible ) number 
513 The 
enifni4n 1:405.0 
Fjitbe requirdibtamake a Friangle-which ſhall contain 5 Acres, 
+2>R oods, | $0:Perches,' whoſe Baſe ſhall contain 50 Perches, 
you muſt firſt reduce your 5 Acres, 2 Roods, 30 Perches, all into 
np inthis manner. 


d.————— 


dA OA'! 4 Firſt, | | 


L1s 1. Geometrical Problems. 


_ Firſt, (becauſe 4 Roods make one Acre) multiply your 5 Acres 
by 4, which makes 20, to which add the two odd Roods, ſo have 
you 22 Roods in your 5 Acres, 2 Ruods. Then ( becauſe 40 
Perches make one Rood) multiply your 22 Roods by 4o, which 
makes 830 Perches, to which add the 3o odd Perches, and you 
ſhall have 910, and ſo many Perches are contained in 5 Acres, 
2 Roods, 3o Perches. 

Now tomakea Irian- Q p E + 
gle which ſhall contain 

to Perches, and whoſe 
Bale ſhall be 5o Perches, 
do thus ; Double the 
number of Perches given, T 
namely 91o, and they 
make 1820, then becaule 
the Baſe of the Triangle 
muſt contain 50 Perches, 
divide 1820 by 50, the 50 
quotient will be 363, A 
which will be the length of the perpendicular of your Triangle. 
This done, from any equal Scale lay down the line A B equal to 
50 Perches, then upon B, raiſe the perpendicular BD equal to 
363 Perches, and draw the line CD parallel to A-B : then, from any 
point in the line C D (as from E ) draw the lines E A and E B, in- 
cluding the Triangle AE B, which ſhall contain 5 Acres, 2 Roods, 
30 Perches, which was required. 


7 


PROB. XXIX. 


How to reduce a Trapezia into a Triangle, by 4 


line drawn from any angle thereof. 


the ſame into a Friangle. 
Firſt, extend the line 
DC, and draw the * Dia- 
gonal B D, then from the 
point A, draw theline AE 
parallel to B D, extending 
It till jt cut the fide CD 
extended 1n the point E. 
Laſtly; from B, draw the 
line B E, conſtituting'the Triangle E B C, which ſhall be equal to 
the Trapezia ABCD. 


= 


f & e Trapezia givenis AB CD, and it 18 required to reduce 


E 2 PROB, 


Geometrical Problems. L1s. 1. 


PROB. XXX. 


How to reduce a Trapezia into a Triangle, by 
lines drawn from any point in any of the ſades 
tbereof. PRES WS 


| 
Et ABCD be a Trapezia given, and let H be a point in one 
of the ſides thereof, from which point H let it be required to 


draw Tines, which ſhallxeduce the Trapezia into a Triangle. 
2 8 | 4 Firſt, extend the fide 


Q © L-. which is oppolite to the 
EY - given point, namely, the| 

| fide CD, both wayes to 
E and F, and farther if 
need require; and then 
from the point H, draw 
lines to the angles C and 
D, as the lines H C and 
: HD; alſo, draw the lines 

AE and BF, parallel to 
H C and H D, cutting the 
extended line CD in the points E and F. Laſtly, if from the point 
H, you draw the lines H E andH F' you ſhall conſtitute the Trian- 
gle HE F, which ſhall be equal to the Trapezia A B CD, 
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PROB. XXXL 


How to af an arregular Plot of feue ſides into 
a Trianghe. 


He irregular Plot given is ABCDE, and it is required to 

reduce the ſame intoa Triangle. 
ES Sen © Firſt, extend the 
FJ \ ſide AE both wayes 
toF and G, and from 
the angle C, draw the 
lines CA and CE, to 
the angles A and E:; 
Then from the point 
B, draw the line BF 
parallel to C A, cut- 
ing the extended fide 
AE, inF; alſo from 


the 


L rs. 1. Geometrical Problems, 


the p oint D, draw the line D G parallel tc to C E, cutting alfo the 
CE f1 de AE, inG. Laſtly, from the angle C, rs. oa lines 
CFandCG, conſtituting the Triangle CF G, which i is equal to 
the Plot A BCDE. 


Sth 4.4. 
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Þ- PROB XIEXIL 


Flow to reduce an irregular Plot of 6, 7, or 8 ſides 


mnto a 1 riangle. 


| Br ABCDEFG beanirregalar Plot given, tobereduced 
iato a Triangle. 


H TD L "opp 


I have choſen this Figure where the angles C and F are without 
the field, becauſe it often comes ip practice, and hath not been 
taught by any to my knowledge. / - 

Firſt, draw the line B D, and parallel thereto the line CK ; 
then if you draw the line BK, it will cut off from the Figure the 
Triangle D KS, and will take in the Triangle B C'S equal there- 

unto, and the fide B K-will ſu ply the uſe of the twoſides B C and 
CD. Alſo draw the tine I and parallel thereto 'F L, then if 
you draw the line GL, it ſhall cut off from the Figure! the Trian- 
gle LR E, and take in the Triangle GR F equal thereto, and = 
line or lide GL, "he Woke the uſe of OE other, rwoung dre 


and F E, and ſo th ot ICDL FCC conſfil 

ſeven y, E et Py igyre - © five! ſides, nawely,ir ff Eb 
Figure 41 Ne Pot wo (rar a7 
reduce i þ ot, 1 ia le, Fi A lis Do 
an the forter Dy 24 Fu, > John of the? Meh 
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Geometrical Problems. L1s 1. 


portion as G toH, which will be in the point E, Laſtly, draw the 


Figure, on both ſides to H and M, then draw the lines A K and 
AL, and parallel to them the lines BH and G M, cutting the line 
DE (being extended) in H and M. Laſtly, it you draw the 
lines AH and A M, you thall conſtitute the Triangle A H M, which 
ſhall be equal to the irregular Plot ABCDEFG, which was ze- 
quired. 


CT And here note, that if the number of ſides be never (o many, 
yet this way of reduGion will bring them to Triangles, and 
the more outward angles there are in the Plot, the more 
troubleſome it will be to effef. 


a 


PROB. XXX1II. 


A Trapezia being given, how from any angle 
thereof to divide the ſame into two parts, being 
in proportion one to the other, as two given right 
lines, and to ſet the part cut off towards an 


aſhgned ſide. 


Et the Trapezia given be A B CD, and let it be required to 
+ draw a line from the angle B, which ſhall divide the Trapezia 
into two parts, being in proportion one to the other, as the line G 
is to the line H, and that the lefler part of the figure cut off, may 
lie towards the fide A B, 


WW 


A. EK «© D F 


Firſt, ( by the 29 Problem) reduce the Trapezia ABCD into 
a Triangle, by drawing the line BF from the afligned angle, 
thereby conſtituting the Triangle ABF, equal to the Trapezia 
ABCD: this done, divide the Baſe of the Triavgle A F inpro- 


line 


A. ———_ 


76 j 


——y —_—_ _— — 


4 FIR I 2 2 0 _ _ 
ww 4 bm. - y - I ” - 
» : ; 


L18s. «. Geometrical Problems. : 


It 


from A to E. 


C Here note, that the ſame manner of working is to be abſer- 


drawn from any of the ather angles. 


line B E, which ſhall divide the Trapezia in proportion as G to H. 
Now becauſe the leiſer part of the Trapezia was to be ſet to- 
wards the ſide A B, therefore the leſſer part of the line muſt be ſet 


ved, if it had been required to divide the Trapezia, by a line 


PROB., XXXIV. 


A Trapezia being given, how, from a point limi- 
ted in any fade thereof, to draw a line which 
ſhall divide the ſame into two parts in proportion 
as two given lines. 


T= Trapezia given is ABCD, andit is required from. the 
point H, todraw a line which ſhall divide the Trapezia in 
proportion as O:to Q. | 


' 


E GO 6%. & 


into the Triangle HE F, by the 29: Problem, then divide the lin 
E F in proportion as O to Q,, which will falf inthe pokit'S,, 
thereforedraw the line H G, which ſhall divide the Trapezie into 
two parts-in proportion-as OtoQ,, which was required, 7 | 


Firſt, prolong the fide C D, and reduce the whole ping 


Geometrical Problems. Lis 1. 


A Trapezia being given, how to divide the ſame 


PROB. XXXV. 


into two parts in proportion as two limes given, 
and ſo that the line of partition may be parallel 
to any ſede thereof. 


He Trapezia given is A B CD, and it is required to divide 

| . theſame into two parts, which ſhall be in proportion one to 

the other, as the line K is to the line L, and that the line of partr- 
tion may be parallel to the ſide B D. 


HEH 

Conſider firſt, through which ſides of the Trapezia the line of 
partition will paſs, as in this figure it will paſs through the fides 
A Band C D (becauſe parallel to B D) therefore, extend the ſides 
ABandCD, till they concurin E 3 then (by the 29 Problem) re- 
duce the I rapezia A B C D into the Triangle B G D, whoſe Baſe 
is GD, which line GD, divide in the point H in proportion as 
KtoLz ſothat, , 

' As KtoL:: So DH to HG. 


+ This done, find a mean, proportional between ED and E H 
| Cby the-23 Problem) as E R. Laſtly; through this point R, draw the 
{line RF parallel to B D, which ſhall divide-the Trapezia into two 


parts being in proportion ove to the other, as the line K is tothe 
line Ly and with a line parallel to the ſide B D, which was re- 
uired. 
But if it had been. required to divide the Trapezia by a line 
drawn parallel to the fide C D, then the lines CA and DB muſt 
have been extended, but the reſt of the work muſt be performed 


2s before taught. 
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[L1s. 1. Geometrical -Problems. 


PROBE, XXXVLI. 


: |The figure of a Plot being given, bow to divide 
s the ſame into two parts, being in proportion one 
to the other as two given lines are, with a line 


4 


drawn from an angle aſſigned, | | 


oF Et the figure AB CDE repreſent the Plot of a field or ny 
| like, and let it be required to divide the ſame into two parts, 
being in proportion one to the other, as the line R is to the line S, 
by a line drawn from the angle B. 


R 
of on | 
es| | | 
(4- ? | 4 & _— | | o 
| = | Firſt, Reduce the Plot ABCDE, into the Triangls BF G, 
as| (by the 31 Problem) fo ſhall the line F G be the Baſe'ofa Triaigle 
Þ equal tothe given Plot, then (by the 12 Problems) divide this line: 
A F G into two parts in the point H, in proportion otsy to the other, 
=; asthe lineR is tothe line $3 ſo that, 
\ 4 | 
+ 5 AsR toS:: So GH to HF. 


Laſtly, draw the line B H, which ſhall divide your given Plot into 
two parts, which ſhall have ſuch proportion one to the other, as 
the line R hath to the line S. 


| 
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| 


1draw lines parallel to DB,as E M, FL,GK;, and HI : then from 
|the point D, draw the lines DI, D K, DL, and D M, which ſhall 


| T Et itbe required to divide the Triangle A B C into five equal 
B parts, by lines drawn from the point D. 


PROB. XXXVIL 


How to divide aT riangle into any number of equal 
parts, by lines drawn from a point given in any 


ſode thereof. 


Firſt, from the given point D, to the oppoſite angle B, draw 
the line D B} then divide the fide A C of the Triangle intofive 
equal parts, at EF G and H, and through each of thoſe points 


divide the-Triangle A B C into five equal parts from the point D, 
a was required... ' / 
TT EE] | 


- 


_ "a>" a, y 
EIT; > 


*.F 3, F Te 
Where ENS 


a; 
. 

\ 
$12 
** 
$ 
o 

& 
- 


KO ) 


Geometrical Problems. 


L1s. 1. 


PROB. XXXVIII. 


How to divide an irregular Phot of fix ſides, ints 
two parts, according to any aſſigned proportion, 
by a right line drawn from a point limited in any 


of the ſides thereof. 


i gu Irregular Plot givenis ABCDEF, and it is required 
to divide the ſame into two parts, being in proportion one 


tothe other, as the line R is to the line S. | 


— 
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Firſt, draw the right line H K, and (by the 29 Problem ) reduce, 
the Trapezia ABFC into the Triangle HG K, then divide the 


which will be in the point O, then draw the line G O, which will 
divide the Trapezia A BF C into two parts in proportion one to] 
the other, as the line R 1sto the line S. | SR 
Secondly, from the point O (by the 29 Problem) reduce the T ra-: 
peziaF CE Dinto the Triangle O L M, and dividethe Baſe there- 
of, namely, L M, inthe point N, in proportion as R toS, and draw 
the line O N, which will divide the Trapezia F CED into two! 
parts in proportion as R to S : and by this means is the whole Plot 
ABCDEF divided into two parts in proportion as R tos, bythe 
lines G'O and O N. Burt-it is required to reſolve the Problem;þy 
one right line only drawn from the point G, therefore, from the | 
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point G, draw the line G N, and through the povoe O, draw the 
line O Parallel to G N.z. and laſtly, from G, dray the right line 
G P,which ſhall divide the whole Plot ABCDE F intotwo parts, 


being io proportion one to the other as the line R is tothe line S. 
| F'2 PROB.| 


Baſe thereof, namely, H K, into two parts in proportion asR to$,| 
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PROBE. XXKXIX. 


How to divide an irregular Plot according to any 
proportion , by a line drawn from any angle 
| thereof. 


Et ABCDEFGbean irregular Plot, and let it be required 
'B ro dividethe ſame into two equal parts, by a line drawa from 
the angle A. 


Firſt, draw the line H K, dividing the Pot into two parts, name- 
ly, into the five fided figure ABCFG, and into the Trapezia 
FCED, then (by the 31 Problem) reduce the five ſided " ns 
ABCEFG intothe Triangle H A K, the Baſe whereof H K divide 
into two equal parts in O, and draw the line O A, which ſhall di- 
vide the five fided figure AB CF G into two equal parts. Then 
by the 29 Problem) reduce the TrapeziaF C DE into the Triangle 

L M, and divide the Baſe thereof L M, into two equal parts in 
he point P, and draw the line O P, which will divide the Tra e- 
iaF CDE intotwo equal parts by the lines A O and OP: But 
o perform the Problem by one right line only, do thusz from the 
A, drawthe line A P, and parallel thereunto, through the 
int O, draw the line O N. Laſtly, if you draw a right line from 
to N, it ſhall divide the whole Plot into two equal parts. 


' 'T Here note, that whatſoever hath been ſaid concerning the 
dividing of figures in proportion to right lines, the ſame 


cat off any number of Acres, Roods, or Perches. 


PROB. 


Geometrical Problems. Lts. 1. 


may be effeed in numbers, fo that from any Plot you may | 


, 


L1s. «. Geometrical Problems. 
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> PROB. XL, 


grven lines. 


(hall divide the Trapezia into two parts which ſhall be in propor:- 
tion one tothe other, asthe line F is to the line G. 
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Extend the fides of the Trapezia B C and A D till they concur 
in H, then through the point E draw the line E I parallelto A H, 
till it meet with the line B H being extended to I, then ( by the 


and from the point B let fall the perpendicular B Z, then ( by the 
12 Problem) divide the Baſe ws ns AK into two parts 
in proportion as F to G, which point of diviſion will fall in L. This' 
done, find a fourth line which ſhall be in proportion to theſe three' 
lines, IE, H L, and H B, thatis, as IEtCoHL :: foHBto HM, 
ſois HM the fourth proportional : then (by the 23 Problem) find) 
a mean proportional between the lines I H and H M, which is H N,/ 
then ſet H N perpendicular upon BH, and divide H M into two 
equal parts in O, then draw the line O N, which you ſhall ſet from 
OtoP. Laſtly, if you draw the line E P, it ſhall divide the FTrape- 
zia AB CD in two parts, which ſhall be in proportion one to the 
other, as the line F is to the line G, , 


T he end of the Firſt Book, 


How to divide a Trapezia into two parts, by a 
line drawn from a point without, which parts 
ſhall be in proportion'one to the other, as two 


[ * the Trapezia given be AB CD, andlet the given point 
without be E, from which it is required to draw a line which 


29 Problem) reduce the Trapezia A BCD into the Triangle A B K,! 


- 


AS. x, SN 
Fd Att LA SOs.. 


pe 
_ 


"2 CO Cs FLIER Oe POLE a ones » 


$2 OT” 


ES 4 
AP 
*. 
W? 
S 
4% 


ESR WIC 


& bf SIA 5 
ww S. « Y p 
” LLD , Us 
no . 
- '—Ko - a 
” - 4. £ - *4 - ” P 
" OS *&* \ 2 nA. . v 
F 
> . Fg , 4 -* 
o - 4 \ . 7 : TT: 4 o 
4 1 3 &. IH 
- . a c 
. AN F A | 
, X ps % 4 T3 
, I i, 's vX 
” 
. \ / -; qi, 
X l 1 þ pt 


COMPLEA'T 


SURV E YOR: 


The Secoill Book. 


THE ix het 


general and particular deſcription; 
ments belonging to Surveying, a 


Plain Table, with all the appurtenances ther 
unto belonging, as the Staff? Sockets, Serews, Jp, 
dex, Label, and other neceirics. New, where 
ia theſe three / nſtruments \f&the miſt conv afetit 
for all manner of praRices'vi Surveying, Þ Have 
fo ordered the* matter, tHe it this" Bok" Av 
the Plain T able, Theodolite, and Ort tniforthals 
are particularly deſcribed, as they have uſually; 
been made ; I come to another deſcription of 


the Plain Table,. and. therein have ſhewed how 


NN this B 00k 1 is-contatned bothis a4. 


of all the moſt neceſſary Inflxns 


9 Ee CA the T heodokite, Cireumferentor, ih! 


that 
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The Argument. 


that Inſtrument may be ordered to p.rform the 
work of any of the other ; fo that whatſoever! 
may be done by the TheoMlire, Circumferentor, 
or any other Inſtrument, the ſame may be cffe4ed 
by the Plain T able only, as it is here contrived, 
with the ſame caſe, diſpatch, and exaQnels, andin 
many reſpeRs better, as in Chap. r. doth plainly 
appear : fo that this Infirument only is futhcient 
for all manner of practices whatſoever. And be- 
ſides the forementioned Inſtruments for Menſu- 
ration, there is deſcribed divers other Inſtruments 
belonging thereunto, as Chains, Scales, Frotra- 
Fors, and the like ; all which are deſcribed and 
figured according to the beſt contrivance yet 
known. Unto theſe Inſtruments I have (in this 
third Edition ) added the deſcription and uſe 
of another Inſtrument very portable ; the which 
will perform with exaQnels all the uſes that can 
be effeRed, either by Circumferentor, T heodolite, 
or Peraffor. And whereas in the deſcription of} 
the Plain T able thus altered, I do commend it 
above all other, becauſe indeed it comprehend- 
eth, and performeth the work of any other yer 
invented, yet notwithſtanding I do not enjoyn 
every man to have his Infirument ſo abſolute, tor 
that (for many purpoſes) the Semzcircle or Cir- 
cumferentor is more convenient, as in the Uſes of 


them will appear. 
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| DESCRIPTION 

| O F 
|} INSTRUMENTS. 
| CHAP.iL E 


| Of INSTRUMENTS 71 general, 


© He particular deſcription of the ſeveral Inſtru- 
ments, that have from time to time been in- 
vented for the pradtice of Surveying, would 
make a Treatiſe of it ſelf, and in this place is 
not ſo nece{lary to be inlifted on, every of the 
Dd ) Inventors, in their particular I reatiſes, having 
7. been large in their conſtruction. To omit 
therefore the deſcription of the Topographical Inſtrument of 
Mr. Leonard Diggs, the Familiar Staff ot Mr. John Blagrave, the 
' Geodetical Staff and Topographical Glaſs of Mr. Arthur Hopton, with 
divers other Inſtruments invented and publiſhed by Gemma Fri- 
| tus, Orontins, Clavins, Stoflerws, and others; I ſhall immediately 
| ' begin with the deſcription of thoſe which are the ground and foun- 
dation of all the reſt, and ate now the only Inſtruments in moſt 
eſteem amongſt Surveyors, and thoſe are chiefly theſe three, the 
 Theodolite, the Circumferentor, atid the Plain Table. Now, as I 
' would not confine any man to the uſe of one particular Tnſiru- 
ment for all imployments, ſo I would adviſe any man not to cum- 
ber himſelf with multiplicity, (ince theſe three laſt named are ſuth- 
cient for all occaſions. And ifI ſhould confine any man to the uſe 
of any of theſe Inſtruments, ( as, for a ſhift, any one of them will 
| perform any kind of work in Surveying ,) yet 1n that I fhould do 
| him injury, for in many caſes one Inſtrument may make a quicker 
dif] patch, and be altogether as exact as another: As in laying m—_ 
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of a ſpacious buſineſs, I would adviſe him to uſe the Circurmferentor 
or Theodolite, and for Townſhips and ſmall Inclofures the Plain 
Table, (0 altering his Inſtrument according as the nature or quality 
of the ground he is to meaſure doth require. 

Thele three ſpecial Inſtruments have been largely deſcribed al- 
ready by divers, as namely, by Mr. Diggs, Mr. Hopton, Nr. Rath- 
born, and laſt of all 1a my Planometria 3 yetin this place it will be 
very neceſlary to give a particular deſcription of them again, be- 
caule if any man have a deſire to any particular Inſtrument, he may 
give the better direCtions for the making thereof. 

For the deſcription which I ſhall make of theſe three Inſtruments 
in particular, it ſhall be agreeable to thoſe Inſtruments as they are 
uſually made 3 with ſome ſmall addition or alteration : But when 
[I come to the deſcription of the Plain Table, after that I have de-! 
ſcribed it according to the vulgar way, I will then ſhew you a new 
metamorphoſis of that Inſtrument, making it the moſt ablolute and} 
univerſal Inſtrument yet ever invented, fo that having that one In- 
ſtrument ( made according to the following directions) you ſhall 
have need of no other for the due, exact, and ſpeedy performance 
of any thing belonging to the Art of Surveying. For, the frame of 
the Table being graduated according to that deſcription, will be 
an abſolute Theodolite, and perform the work thereof with the ſame 
facility and exaCtneſs, and whatſoever may be done by the limb of 
the Theodolite, the ſame the degrees on the frame of the Table will 
as well perform. 

| Likewiſe, the Index and Sights, together with the Box and 
Needle, being taken from the Table, and ſcrewed to the Staff, (as 
in the deſcription thereof it is ſo conveniently ordered) will be an 
abſolute Circumferentor, and in ſome reſpects better than the or- 
dinary one hereafter deſcribed, becauſe the Sights thereof ſtand 
at a greater diſtance, ſo that thereby the viſual line may be the 
better direCted. 

And this Inſtrument (as now contrived) though it be called the 
Plaiz Table only, yet you lee that it contains both the other, and 
therefore in adviſing any man to the uſe thereof chiefly, I do not 
confine him to one, but to all Inſtruments, and therefore do not 
contradict my former expreſlion, 

Beſides, there is another great convenience which doth enſue by 
the degrees on the Tables frame ; for in taking the plot of a Field 
according to the following direCtions by the Plain Table, you may 
at the ſame time perform the ſame work by the degrees on the 
frame of the Table, if at the drawing of every line you obſerve the 
degrees cut by the Index, and note them upon the paper. This 
I fay 1s a great convenience, for at one obſervation you perform 
two works with the ſame labour, as by the uſes of theſe Inſtru- 
ments ſeverally will appear. And what benefit a Surveyor will 
receive by having all Inſtruments in one, I ſhall referr to himſelf 
ta judge. 
| 
| CHAP.| 
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CHAP, IL. 


Of the Theodolite,, he' deſcription; thereof, and 
the detefion of an errour fre uently commtted 
in the making thereof, with the manner bonf to 
corref the ſame. i 21 Os 37; 


principally. 'The firſt whereof is a Circle divided. into 
360 equal 'patts, called degrees, and-each degree ſub- 
divided into as many other equal parts, as the largeneſs of the In- 
{trument will beſt permit : For the diameter of this Circle, it may 
be of any length, but thoſe uſually made in Braſs are about 12 or 
14 Inches, and the limb thereof divided as aforeſaid into 360 de- 
grees, and ſub-divided into ather parts by diagonal lines drawn 
from the outmoſt and inmoſt concentrique Circles of the limb 5 in 
the drawing of which concentrique, Circles, they uſe to draw them 
equidiltant, which is erroneous, as ſhall appear; ereafter, | 
The ſecond part of chis Inſtrument is the Geometrical Square, 
which is deſcribed within the Circle, and the fides thereof divided 
into certain equal parts, but there are few of them made now with 
this Square, for the degrees themſelves will better ſupply that 
want, it being only for taking of heights and diftanices. Fir if any 
man be deſirous to have this Square upon his Inſtrument, thete is a 
more convenient way to ſet it on than that which Mr. Diggs ſhew- 
eth, namely, upon the limb of the Inftrament, the manner how is 
well known to the Inſtrument-maker. | 
The third part ofthis Inſtrument is the Box and Needle, ſo con» 
yeniently contrived to ſtand upon the: center of the Circle, upon 
which center alſo the Index of the Inſtrument muſt tura about ; 
and ſometimes over the Box and Needle there is a Quadrant ere&t- 
ed for the taking of begs and diſtances, _ vhs 3: 
The fourth part of this Inſtrument is a Socket, to be ſcrewed 
on the back fide of the Inſtrument, to et it upon a Staff when you 
make uſe thereof. In the making of this lnffriaben, It were ne- 
ceſſary to have two back-fights fixed at each endof one of the Dia- 
meters, for the readier laying out of any angle without moving of} ' 


T” Theodolite is' an Inſtrachent 'confiſting bf ſour parts 


the Inſtrument. 
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' A deſeviption of Inflruments. 


CHAP. III. 


The deſcription of the Circumferentor. 


G © > 


, YITWS | CH 
His Inſtrument hath been much eltecined by many, for the 
ortability thereof, it being uſually made to contain in 
hank about 8 Inches, in breadth'4 [nches, and in thick- 
neſs about three quarters of an Inch 5 one fide whereof is divided, 
into divers equal parts, moſt fitly of 1© or 12:in an Inch fo that 
it may be uſed as the Scale of a Protraftor, the Inſtrument it (elf 
being fitting to protract the plot on paper by help of the Needle, 


Oh the upper fide of this Iiiſtrument is turned a round hole, three 
Inches and a half Diameter, and about half an Inch deep, in which 

is placed a Card divided commonly into 120 equal parts or de- 

gree and each 0 thoſe into.3, which makes 360, anſwerable ro 

the preeof the Theodolite 3 in which Card.is alſo a Dial drawn 
to fitd the hour of the day, and Azimuth of the Sun3 within the 
Box, is hanged a Needle touched with a Load-ſtone, and covered 

over with a clear Glaſs to preſerve it from the weather, 

Onthe upper part of this Inſtrumentis alſodeſcribed a Table of 
naturat Sines, coleed anſwerable to the Card in the Box, that is 
to (iy, if the Car be divided but into 120 parts, the Sines muſt be 
ſo alſs ; but ifintg, 360, the Sines muſt be the abſolute degrees of 
the Quadrant.” ';,, - © 

To this Inſtrument alſo belongeth two Sights, one double in 
length to the other, the longeſt containing about 7 Inches, being | 

din all re as, as thoſe hereafter mentioned 1 
the deſcription of the Plain Table. Oa the edge of the ſhorter Sight 
toward theupper part they f, is placed a ſmall Wyar repreſenting 
the Center of a ſuppoſed Circle, the Semidiameter whereof is the 
diſtance from the Wyar to the edge of the Inſtrument underneath 
the fare, which parts is imaginarily divided into 60 equal parts, 
and according to thoſe diviſions is the right-line of divitions on the 
edge of the loſtrument divided, and numbred by 5, 10, 15, from 
che perpendicular point totheend thereof: And alſo from the ſame 
|polaf onthe yppen edge of the Inſtrument is perfeCted the degrees 
of the Dt raving cho reſidue of thoſe which could not be 
Expreſſed on thelong Sight, from 28 to 9o by tens. 

here isalſo belonging to theſe diviſions a little Ruler, at one 
end whereof is a little hole to put it upon the Wyar, on the edge of 
the ſhorter Sight; and at the other end of this Ruler is placed a ſmall 
Sight, direly over the fiducial edge thereof; which edge is like- 
wiſe divided according to thoſe diviſions on the edge of the Inſtru- 
mg; | {'9 this ſhort Sight is added a plummet to ſet the Inſtrument 
SEL And this ſhort Ruler, with the diviſions thereof, and 


hoſe on the edge of the Inſtrument, ſerve for taking of altitudes 
hiefly, and for the reducing of hypothenuſal to horizontal lines. 
_ b CHAP. 
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and'the degrees of, angles, and length of lines taken in the Ficld.! 
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CHAP. IV. 


A deſcription of the Plain Table, how it hath 
been formerly made, and how it is now ulteved- 
it being the moſt abſolute Inſtrument of any other 
for a Surveyor to uſe, in that it performerh #»hat- 

| ſoever may be done either by the Theodolice, 


Circumferentor, or any other Inflrument, with 
the ſame eaſe and exatFneſs. 


He Table it felt is a Paralledlogram, contaiting in, Tength 
about 14 Inches and'a haff, and in breadth 11 Inches: ir 
is compoled of three ſeveral Boards, which may be taken 

aſunder for eaſe and convenience in'carriage. 'For the binding of 
theſe three Boards faſt when the Table is ſet together, there be 
longeth a joynted frame, ſo contrived, that it may be takea off, 
and put on the Table at pleaſure : this frame alſo is to faſten a 
ſheet of paper upon the Table, when you are to deſcribe the plot 
of any field, or other-incloſure- by th&Table. This frame muſt 
have upon it, near the-inward edge, Scales of equal parts on both 
fides, for the ſpeedy drawing of parallel lines upon the paper z and 
alſo for the ſhifting of your paper, when one ſheet will not hold 
your whole work. bf 
Unto this Table belongeth a Ruler or Index, containing in 
tength about 16 Inches or more, it being full aslong as from ariple 
to angle of your Table; it ought to be about 2 Inches in breadrh, 
and one third part of an Inch in thickneſs. Upon this Ruler or In- 
dex two Sights mult be placed, orie whereof is double in length to 
the other, the longer containing iti length about 12 Inches, the 
other 6 : on the top of this ſhorter Sight is placed a brafs vin; arid 
alſo a thread and phammet to yy your Inftturment hovizorntal. 
Through the longer Sight muſt be made a flit, alnioſt the whole 
length thereof. Theſe two Sights thus prepared, are to be perpet- 
dicularly erected upon the Index 3 in fuch fort; that the Wyar on 
the top of the ſhorter Sight, and the lit on the longer Sight ſtand 
preciſely over the fiducial edge of the Index. The ſpace or diftance 
of thefe two Sights one from the athex, is to be equal to the dlvi- 
ded part of the longer Sight. Updti the longer Sight is tg be pla- 
ceda Vane of braſs, to be moved up and down at pleaſute; through 
which a ſinall hole is to be made; at{werable to'che ſlit in the f4me 
Sight, aad the edge of the Vane- * ' oa = 

By theſe Sights thus placed on the Tadex, there is projeRttd the 


Sight, (or the diſtance betweed the two Sights.) It the middfe 
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the 


the Tong Sight (through the whole breadth thereof) there is drawn 
a line called the line of Level, dividing the fide of the projected 
Square into two equal parts : alſo the ſame fide is on this Sight 
divided into a hundred equal parts, which are numbred upwards 
anddownwards, from the line of Level, by fives and tens to fifty, 
oh cither fide, which diviſions'are called the Scale. * 
©*There is alſo on the ſame Sight another -ſort of divifion, repre- 
ſetting the hypothenuſal linesof the ſame Square, as they increaſe 
by Uaites,. and..are likewiſe. 'numbred; upwards and downwards 
from the line of Level, from 1 to 12, by 1, 2, 3, &-c. ſometimes 
Fanifyiog/101, 102, 103, ec. theſe diviſions ſhew how much any 
hypathenuſal or ſlope line drawn over the ſame Square, exceedeth 
tet horizontal line, being the fide of the ſame Square. 

On this Sight there is a third ſort of diviſions, repreſenting the 
degrees of a Quadrant (or as many as the ſame Sight is capable to 
receive, which are about 25 ) numbred from the line of Level 
upward and downward by fives and tens to 25, which diviſions are 
called the Quadrant. 2 | 
_ Unto this [oſtrument, as unto all others, belong theſe neceſſary 
parts, as the Socket, the Staff, the Box, and Needle, &c. 


.< ;cenrdlng to this deſcription, have Plain Tables formerly 
.../,,.. been made, but if unto it be added theſe additional parts 

_ ._ and alterations, ( which make it leſs cumberſome than be- 
+... fore) it will be the moſt exaG, abſolute and univerſal In- 
. . -. ſtrument for a Surveyor, that was ever yet invented. 


_ Firſt, Let the frame be ſo fitted to the Table, that it may go on 
ealily either fide being upwards 3 ſo that as one fide is divided into 
equal parts, ( ag in the deſcription ) the other fide may have pro- 
un it the 180 degrees of a Semicircle, from a Center noted 
in the ſuperficies of the Table, which degrees muſt be numbred 
fromthe left hand towards the right ( when the Center is next to 
you ) by fives and tens to 180, and then beginning again, ſet 190, 
and fp ſucceſſively to 360, Theſe degrees thus inſerted are of ex- 
cellept uſe in wet or ſtormy weather, when you cannot keep a ſheet 
f paper upon your Table, either in reſpect of rain or wind. Alſo 
theſe degrees will make the Plain Table to be an abſolute Theo- 
dolite, ſo that you may work with theſe degrees as if they were 
the degrees of a Theodolite. 
_. Secondly, Upon the Index or Ruler before ſpoken of, ( inſtead 
of the Sights before deſcribed ) let there be placed two Sights, 
Rot of one length, and back-fighted 5 one having a (lit below, and 
at rea above 3. and the other, a ſlit above, and a thread below, 


bY 


crying to look backward and forward at pleaſure, without turg- 
ing about the Inſtrument, when the Needle is at quiet. The expe- 
Reon poat theſe back-ſights will make, will beſt appear by pra- 

cez for uſing theſe you ſhall need ( in going about a Field) to 
plane your Inſtrument but at every ſecond angle. 


— 
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yh Thirdly, 
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* Thirdly, for the ready taking of heights, and the reducing of 
Hypothenuſal to Horizontal lines, (inſtead of the diviſions on -the 
fights before mentioned ) let there be projected a Tangent line 
along the {ide of the Ruler, whoſe diviſions mult touch the yery 
edg thereof, ſo that a Label or Ruler of Box or Braſs, which is 
hanged on a pin ſticking in the fide of one of the back-ſights, and 
having another ſmall fight at the end thereof, may move juſtly 
along the fide of the Index 3 then (the Inſtrument ſtanding Hori- 
zontal ) if you look through this ſmall (ight, and by the Pin on 
which the Label hangeth, move the Label to and fro, tifl you 
eſpie the mark you look at, then will the Label ſhew you what 
Degree of the Tangent line is cut thereby. "This one line thus 
projected upon the fide of the Ruler, performeth all the uſes of 
thole divided lights, and is far better, and leſs cumberſome than 
them or a Quadrant, (ſuch as I formerly deſcribed in Planometria) 
becauſe the Degrees are larger. This line of Tangents' is pro- 
jected on the Index from the foot of the farthermoſt fight, all along 
the Ruler to the foot of the nethermolt fight, and up the lide 
thereof, and is numbred from 1 to 9e, by 1o, 20, 39,40, 50, &c. 
ending at the foot of the farthermoſt ſgght ; from wheacethe line 
proceeded. | | 
The uſe of this line of Tangents in taking of Heights, is ſhewed 
inthe fourth Book, and is uſed withthe Tables of Sines and Loga- 
rithms treated of in the third Book, without which Tables: or 
ſomething equivalent thereunto) this line of Tangents will be of 
littleuſe, therefore it will be convenient to have upon the Index of 
your Table the lines of Artificial Numbers, Sines, and Tangents, 
by which you may work any proportion required very yay 
and exactly, fo that if you be deſtitute of your Tables, theſe Lines 
will fuffticiently help you. | 
Now when I come to ſhew you the uſe of this line of Tangents, 
with the Tables of Sines and Logarithms in the reſolving of Tri- 
angles, I will alſo ſhew you how to perform the ſame Propoſitions 
by the lines of Artificial Numbers, Sines, and Tangents, and there- 
fore I would adviſe every man to have theſe ſo neceſlary lines 
upon his Index alſo. 

Fourthly, unto this Inſtrument alſo belongeth a Box and Nee+- 
dle, which is to be faſtned tothe ſide of the Table by help of twa 
ſcrews, ſo that it may be taken off and put on at pleaſure. In the 
bottom of this Box mnſt be placed a Card divided into 360 de: 
grees, numbred ( if you pleaſe _) after the uſual manner, from the 
North Eaſtward, but the Card by which all the Examples in this 
Book were framed, was numbred from the North Weſtward by 

1, 20, Zo, Ec. to 360, contrary tothe common cuſtom. | 

There belongeth alſo to this Inſtrument a Socket of Brals, to be 
{crewed on the back fide of the Table, into which muſt be put the 

head of the three legg'd Staff; this Staff ought to be joyned in the 

middle, ſo that it may be the more portable. For the Socket it 

may be a plain one, or a Ball and Socket, for by help thereof you 


may 


m— 
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may place the Table ( or any other Inſtrument ) cither Horizon- 
ta], Vertica), or in any other poſition. 


' © Note, that this Inſtrument ( if made according to theſe di- 
re&ions )) is the moſt abſolute Inſtrument for a Surveyor to 
uſez a ſmall Figure whereof, all the parts thereot being 
put together, may be ſeen in the Diagram or Scheme at the 
end of this Second Book annexed. 


r- CHAP. V. 


T be deſcription of an Inſtrument which will per- 
form the work of the Theodolite or Circum- 
ferentor, but eſpecially of the Peracor, with 


great eaſe and exattneſs, and for portability ex- 
ceedeth any of the forementioned. 

| what length, breadth; and depth you pleaſe, but a conve- 

nient length will be about 15 or 16 Inches, the breadth 
about 3 Inches, and the depth about one Inch. On one of the 
broader Superficies, and inthe middle thereof, let there be cut out 
a little narrow Box about an Inch and half broad, and in length 
according to the length you intend your Needle in the middle 
of this Box let there be drawn a Meridian line ma1ked with a 
Flower-de-luce for the North point, by this means you may have 
your Needle longer than in the common Circumferextor, before 
deſcribed 3 upon the ſame ſide of the broader Superficies of this 
Parallelepipedon, let there be at each end thereof cut two other 
places, in which to lay the Sights when they are taken out of the 
Index for convenience in carriage, ſo the Sights being laid therein, 
will be preſerved and lie in a little room. 

On one of the narrower ſides of the ſaid Paralelepipedon, with: 
in three quarters of an Inch of the extreme ends thereof, let there 
be made two Mortizes about half an Inch ſquare, and about an 
Inch deep. 

Then prepare a joynted frame conſiſting of three ſides, ſuch as 
the frame of a Plain Table to fold in, that it may lie in a little 
room, one of which ſides muſt be as long as both the other, ſo that 
wes ny together, it lie upon the former Paralclepipedon. The 
two ſhorter ends of this frame (when you uſe the Inſtrument in the 
{field ) muſt be put into the two former Mortizes, to a certain di- 
ſtance, and there fixed with two ſcrews, ſo will the frame repreſent 


a reCtangled Parallelogram 3 the three ſides of this frame muſt be 
divided 


He Inſtrument confiſteth of a retatgled Paralelepipedon, of 
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{be very large, and effect that manner of work with more exaCtneſ; 
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divided in all reſpetts as the frame of a Plain Table, by divifions| 
transferred. And if you pleaſe, you may have the other ſide di- 
vided into two Quadrants, each divided into 9o degrees, from 
©O to 90, and from 9o to Oo, fo may you by this means make the 
[aſtrument capable of performing the uſes of a Card divided into 
4 nineties, for the North-eaſt , South-welt, North-welt, and 
South-eaſt Quarters of the Heavens, which degrees in this cafe wil] 


than by a ſmaller Card, 


C Here note, that in the deſcription ofthe former Inſtruments, 
when I mention a Card, every man is at liberty to have 
what Card liketh him beſt, as a Card of 360 degrees, or 
120 parts, or into four nineties, according as Mr. Norwood 
advilethz but in my opinion, a Card which hath all theſe 
Diviſions 1s the moſt abſolute, and this may very eaſily be 
done without confuſion, 1t three Circles be made concen- 
trick, for one and the ſame diviſions will very well ſerve 
for the 360 degrees, and the four nineties, and rhe inner- 
molt for the 120 partsz and to yvoid miſtakes, it will noÞ 
be amiſs to have the middlemoſt concentrick Circle to be 
coloured with ſome diſtin&t tranſparent colour, or num- 


bred with red figures. 


Unto this Inſtrument there alſo belongeth an Index and Sights, 
and if you make two Mortizes in the extreme ends of the Parele- 
lepipedon, wherein to ſet the Sights, and cauſe a Tangent line to be 
drawn by the edge of the Parallelepipedon, the Inſtrument (with a 
Label ) will be very commodious for the taking of heights. 

This Inſtrument being thus made, and ſet upon a ſtaff, will be 
very conveniem for all purpoles. 


rT- CHAP. VL 


T be deſcription of an Inſtrument called a Croſs. 


His Inſtrument js of good uſe in ſmall incloſures of many 
fides, the uſe whereof ſhall be ſhewed hereafter 1n the 
fourth Book. 

It is only two Rulers of Wood, in length about 14 Inches, 
croſſing one the other in the midſt at right angles, and having at 
each end of both the Rulers back-(ights, which ſerves only to ſet 
out right angles 1n the field it ſelf. 


H CHAP. 


3. "8 


— — — 


both, leaving every man at liberty to take his choice. 


oves them, are Unites or integers, and the figure under the firſt 
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CHAP. VIL 


| 
Of Chains, the ſeveral ſorts thereof. 
| 


Pole or Perch will contain 16; Links or Feet, anſwering! 

to the Statute denomination. | | 
Some Chains have each Pole divided into ten equal parts, and: 
theſe are called Decimal Chains, and this groſs diviftion may be; 
convement in ſome practices, | 
The Chains now uſed, and m 


#5 three Pole. 
Now becauſe theſe Chains are moſt eſteemed of, and uſed by! 
Surveyors, I will therefore make a general deſcription of them 


Of Mr. Rathborn's Chain. 


He Chain which Mr. Rathborn ordinarily uſed ( as himſelt 
| faith) contained in length two Statute Poles or Perches, 
cach Pole containing in length 16z Feet, which is 198 Inchcs3 
then each Pole was divided into 10 equal parts, called Primes. 
every of which contained in length 193 Inches; again, every of 
thoſe Primes was ſub-divided into 10 other equal parts, called 
Seconts, ſo that every of theſe Seconds contained in length 12 
Inch, ſo that the whole Pole, Perch, Unite, or Commencement 
( as he calleth it  ) was divided into 130 equal parts or Links 
called Seconds. | | 
Fhe Chain (or one Pole thereof?) being thus divided, at the end 
of every 50 Links or half Pole, let a large Curtain Ring be faſtned, 


theſe Rings, the middlemoſt being the diviſion of the two Poles. 
Then at the end of every Prime, that is, at the end of every ten 
Links, Tet a ſmaller Curtam Ring be faftned. 

By this diſtinQtion of Rings, the Chain is divided into theſe 
three denominations, Unites, Primes, and Seconds, whoſe Cha- 
racters are theſe ***; fo that if you would expreſs. 40 Uniter, 
83 Primes, and 7 Seconds, they are thus to be written, a4c87 3 by 
which you may perceive, that thoſe figures which have no pricks 


F Chains there are divers ſorts, as namely, Foot Chains, ; 
each link containing a Foot or 12 Inches, and fo the whole! 


oft eſteemed amongſt Surveyors,! 
are elpecially two, namely, that generally uſed by Mr. Rathborr,! 
which hath every Perch divided into 100 Links, and that of; 
Mr. Gunter, which hath four Poles divided into 100 Links, fo that | 
each Link of Mr. Gu#ter's Chain, is as long as four of Mr. Xath- | 
born's; and 50 Links of this Chain 1s two Pole, 25 one Pole, and! 


ſo ſhall you have in a whole Chain of two Perches long, three of} 


point | 
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; Inch, and the whole Chain 792 Inches, or 66 Foot. 
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point Prizes, and thoſe under the next Seconds: ſoallo, 3 Unites, 
7 Primes, and 8 Seconds, will ſtand thus, 378. 

Beſides theſe diviſions, Mr. Rathbore for his own uſe ſewed at 
the end of every two Primes and a half ( which is a quarter of a 
Pole) a ſmall red cloth, and at every feven Prizes and a half 
C being three quarters of a Pole) the like of yellow, or other 
diſcernable colour, which much helped him in the ready reckon- 
ing of the ſeveral Rings upon the Chain, remembring this Rule : 
That if it be the next Ring (hort of the red, it is two Primes, if the 
next over, three ifthe next ſhort of the yellow, ſeven Primes, 
if the next over, eight; if the next ſhort of the great half Ring, 
it is four, the next over, fix 3 and if the next ſhort of the middle 
great Ring, it is nine, andif the next over, one. 


C But here is to be noted, that if you uſe this diſtinQtion by co- 
lours, you muſt always work with one end of the Chain 
from you, which will be found troubleſome to effect in 
many caſes. 


This Chain being thus divided and marked, you have every 
whole Pole equal to ten Primes, or 100 Seconds every three 
quarters of a Pole equal to ſeven Primes and a half, or 75 Seconds 
every half Pole equal to five Primers, or 50 Seconds; and laſtly, 
every quarter of a Pole equal to two Primes and a half, or 
25 Seconds, # - 

And note again, that in the ordinary uſe of this Chain, for 
meaſuring and platting, you need take notice only of Unites and 
'Prinzes, which is exact enough for ordinary uſe; but in caſe of 
(ſeparation or diviſion of Lands into ſeveral parts, you may make 
uſe of Seconds. 


Of Mr. Gunter's Chain. 


S every Pole of Mr. Rathborn's Chain was divided into 100 
Links, ſo Mr. Guzter's whole Chain ( which is always made 

to contain four Poles ) 1s divided into 100 Links, one of theſe 
Links being four times the length of the other. Now if this Chain 
be made according to the Statute, each Perch to contain 16: Feet, 
then each Link of this Chain will contain 7 Inches, and rzz of an 


In meaſuring with this Chain, you are to take notice only of 
Chains and Links, as ſaying, ſuch a line meaſured by the Chain 
contains 72 Chains, 48 Links, which you may expreſs more 
briefly thus, 72,48, and theſe are all the Denominations which are 
neceſſary to be taken notice of in Surveying of Land. 

For the ready counting of the Links of this Chaio, there ought 
to be theſe diſtin&tions, namely, in the middle thereof, which is at 
[two Poles end, let there be hanged a large Ring) ſo is the whole 
Chain by this divided into two equal parts. 


x! H 2 | Secondly, 


— 
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Secondly, Let each of theſe two parts be divided into two 
other equal parts, by two other the like Rings 3 ſo-ſhall the whole 
Chain be divided into four equal Parts or Perches, each Perch 
containing 25 Links. 

Thirdly, At every ten Links let be faſtned a lefſer Ring than 
the former : And laſtly, at every fifth liok ( if you pleaſe ) may be 
faſtned other marks, ſo by this means you ſhall moſt eaſily and 
exaQly count the Links of your Chain without any trouble. The 
Chain being thus diſtinguiſhed, it mattereth not which end thereof 
be carried forward, becauſe the notes of diſtinion proceed alike 
on both ſides from the middle of the Chain. But it is abſolutely 
neceſſary, and I always uſe it, to tie at my middle Ring a good 
large rag, of ſome light-coloured cloth, and at the two other 
great Rings, two other leſſer rags of ſome other colour, for in 
long Grafs, or the like, the Rings are not to be ſeen, and a great 
advantage you will find in your counting by means of theſe rags. 


© Here note, that in all the examples in this Book, the lines 
are ſuppoſed to be meaſured by this four - Pole Chain of 
Mr. Gu#ter, it being the beſt of any other : the manner how 
to caſt up the content of any plot meaſured therewith, 
ſhall be hereafter taught 1a its due place. 


Cautions to be obſerved in the uſe 
of any Chain. 


N meaſuring a large diſtance with your Chain, you may caſually 

miſtake or mils a Chain or two in keeping your account, from 
whence will enſue a conſiderable error : Alſo in meaſuring of di- 
ſtances ( when you go not along by a hedge {ide ) you can hardly 
keep your Inſtrument, Chain and Mark, 1a a right line, which if 
you do not, muſt neceſſarily make your meaſured diſtance greater 
thanin reality it is. For the avoiding of either of theſe miſtakes, 
you ought to provide ten ſmall ſticks or arrows, which let him 
that Teadeth the Chain, tarry in his hand before, and at the end of 
every Chain, ſtick one of theſe arrows into the ground, which let 
him that followeth the Chain take up, ſo going on till the whole 
number of arrows be ſpent, and then you may conclude that you 
have meaſured ten Chains without any further trouble, and theſe 
ten Chains ( if the diſtance you are to meaſure be large  ) you 
may call a Change, and ſo you may denominate every large di- 
ſtance by Changes, Chains, and Links. Or you may at the end of 
evety ten Chains, fet up another kind of ſtick, by which ( ſtand- 
ing at the Inftrument ) you may ſee whether your eye, the ſtick, 
and the Mark to which you are to meaſure, be in a right line or 
not, and accordingly guide thoſe that carry the Chain, with the 
more exaCtneſs to direct it to the Mark intended. 
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How to reduce any number of Chains 
and Links, into Feet. 


N the practice of many Geometrical Concluſions, as in the ta- 
| king of Heights and Diſtances, hereafter taught, it 1s requiſite 
to give your meaſure (in ſuch caſes) in Feet or Yards, and not 
in Poles or Perches ; yet becauſe your Chain is the moſt neceſfary 
laſtrument to meaſure withall, I thought it convenientin this place 
to ſhew you how to reduce any number of Chains and Links into 
Feet, which is thus. 

Multiply your number of Chains and Links together as one 
whole number, by 66, cutting off from the product the two laſt 
figures towards the right hand, ſo ſhall the reſt of the produd be 
Feet, and the two figures cut off ſhall be hundred parts of a Foot. 


EXAMPLE. 


Let it be required to know how many Feet are contained in five 
Chains, 32 Lioks. Firſt, ſet down your five Chains, 32 Links, as is 
before taught, and as you ſee in the firſt Example, with a Comma 
between the Chains and Links, then multiplying this five Chains, 
32 Links, by 66, the produd& will be 35112, from which, cut off 
the two laſt figures toward the right hand, with a Comma, then 
will the number be 351,22, which is 351 Feet, and x33 parts of a 
Foot 3 and ſo many Feet are contained in five Chains, 32 Links. 


Example 1. Example IT. 
3232 9,05 
66 66 
3192 | 5430 
ONS | 5430 
351,12 597,30 


But let the number of Chains be what they will, if the number 
of Links be leſs than 10, as in the ſecond Example it is 9 Chains, 
5 Links, you muſt place a Cypher before the-5 Links, as there 
you ſee, and then multiplying that number ( vis. 9595) by 66, 
the produR will be 59730, from which taking the two lalt figures, 
there will remain 597 Feet, and 733 parts of a Foot. The like may 
be done for any other number of Chains and Links whatſoever. 

According to theſe Examples is made the Table following,which 
ſheweth how many Feer are contained in any number of Chains 
and Links, from five Links to eight Chains, for every fifth Link, 
which is ſufficient for ordinary uſez by which Table you may.ſee, 
that in 6 Chains 40 Links, is contained 4.22 Feet, and 488 parts of 
a Foot; alfoin 5 Chains 55 Links, is contained 366 Feet, and res 


parts of a Foot : and fo of any other. A 


54+ 
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A TaBLE, ſhewing how many Feet, and parts of a Foot, 
are contained in any number of Chains and Links, 


————— - I—_— > Pro Se oe. — 


L1s 2»; 


i 
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between five Links and eight Chains, 
lol's [3 & 6 | 7 

or man OOTY bo en rene robert 

5] 3239] 96230[135,30|201,30 |267,30|333,30|399,39, 465 39 
10| 6,60] 72,60|138,60 204,60 |270160 | 336,60 402,60, 468,60 
15] 990] 75,90 [141,90 [207,90 [273190 | 339,90 [ 405,99, 471 90 
20] 13,20] 79,20[1454201|211,20 277320 343120 [409,20, 475120 
25] 16,50] 82,50|148>50|214,50|280150|346.50 [412,59 478-50 
30| 19,80] 85,80|151,80|217,80|283:80|249.80|415 $0 481 80 | 
35| 23,19] 89410|155,10 221,10, 287;10|352,10[419,10 485,10 
40| 26,40] 92,40|158440|22440 | 290;40|356,40]422.49 488 40 
45| 29,70] 95,70|161,70[227,70|293,70|359 70|425-70| 491,70 
50| 33,00] 99,00|165,00{231,00|297,00]363,00| 429 09 495,00 
55 | 36,39]102,30|168,30|234-30|300,30|366,30| 43239, 498,30 
60 | 39,60|105,60|171,60|237,6c|303,60| 369,60 | 435,60 5< 1,69 
65 | 42:99 108,90 |174,90| 24090 | 306,90|372 90| 438 90, 504 90 
70, 46,20|112y20[178,20|244»20|310,20 376 20 442,20, 508,20 
75 | 49,50[115550|181,50[247,50|313,50[379,50| 445-59, 511150 
80, 52,380[118,80|184,80|250,80|316,80|382,80 448,80|514:80 
85; 56,10[122,10|188,10|254,10|320,10|386,10| 452-10{ 51810 
90 | $9,401125,40[191,40|257,4c 323,40[399,40 455449}521,40 
_95 62,70 128,70 194.70| 260,70 326-701392,70|458-70| 524 70. 


To this Table I will adde this uſefull and neceſſary Table of 
Mr. Gunters enlarged, which ſheweth how many ſquare Inches, 


Feet, Yards, Paces, Chains, &c. is contained in a ſquare Acre 
of Land. 


Length in 
_ nncz—_ - — I 
Inch - Links Feet | Yards Pace | Perch |Cha./\Acre| Mile 
I om - 
_ I 7.92 I2 36 | 60 | 158 [192 [7920 $3360 
| — — coo ſr - eta . Rees 
Links | 62,5926 Z I.gI5S 4-56 | 7.575 | 25 [100 [1ococco 
Feet 144 2.295 I 3 5 16.5 | 66 |660 5280 
: [Yard 1296 20.785 9 I 1:66 | 5.50 | 22 [220 ;1760 
b | | ——_—ſ ——— ——— CY 7 CE | eee | ——_ {fo  nnn—_ 
& Pace 3600 $7.391 25 2.778 I 3-3 113.2132 [1056 
' -[Perch| 29204. 625 | 273.25 | 30.25 | 10.89 | 1 | 4 | 40 | 370 
] Jorvom "_ = D954 XG} OY moans wry (IE 
4 Chain 627264 ICOOO 4356 484 174324 16 | 1 10 | £0 
- 4Acre | 6272640 | 100000 | 43560 | 4840 | 1142.4 | 160 | 10| 1 8 
; Wile 1o14489600/64008000 27878400 [3097600 11151361102400640o|5go * 1 
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{ The Scale being thus divided, on the middle_.of the line A-B, 
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By this Table you may plainly diſcover, that 


"6272640? {laches, £4014439600 flnc. 

100000 Links, 64000000 | Lin. 

In one 43560 Feet. ; 27878405 [Feet 
{quare Acre ; 42409 = | Yards, | \ndin a 3097600 ; Yar, 

> 4 ſquare 5 $ 

there are 1742.4 *7 3} Paces, | 9! 1115136 f}Pac. 
contained | 160 2 | Perch, Mile 102400 Per. 
10 Chain, [5400 Cha, 

Y. L : Acres. L940 iAcr, 
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CHAP. VIIL 


Of the ProtraQr. 
Fig. I, 


Protractor is an Inſtrument by which you are to protract 
A or lay down upon paper or otherwiſe, the true ſymmetry 

or propot tion of any field, having made obſervation of 
the ſides and angles thereof, by ſome of the Inſtruments before 
deſcribed. This Inſtrument conſifteth of twa parts, the one is a 
Semicircle divided into degrees, as Is the frame of the Table, and 
the other 15a Scale divided into equal parts, the Semicircle being 
to lay down the angles, and the Scale to plot the fides. This In- 
ſ{trument ought to be made of 2 pigce of thin. Braſs well poliſhed, 
the edges thercot being-very ſmooth, and the Scale thereof, 
namely, the right-angled Parallelogram, or long ſquare containing 
in length from A to B.about four Inches and three quarters, and:in 
breadth from A to C abont one anda half. Let the two ends of 
the Scale, namely, the fides A C and BD, be divided into equal 
parts of 16 or 20 inan Inch, and let the fide CD be divided ac- 
cording to a Scale of 10 or 12 1n anInch,'or what other number 
you pleale, | 


as at H, deſcribe the Semicixcle EG F, which divide into-two 
Quadrants in the point G, by help of the perpendicular H G, tfien 
divide each of thoſe Quadrants into 90 equal parts, called degrees, 
ſo ſhall y4he whole Semicucle contain: 489 degrees, which mult he 
numbred by 10, 20, 30, 40, ec. ta 180, from E by G to F, and 
the ſame way allo from 180 to 360, as you ſee done inthe Figure, 
the numbers of the firſt Semicircle from oo to 180, being for the 
Eaſt fide of the Protractor, and the other numbers from 180 to 
1360, forthe Welt lide. 


| Now you are to note, that the line A B always repreſenteth 


fort 


mM Meridian line, and is ſometimes noted with the letters S and N | 


| — —_— 
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for South and North, but then it is neceſlary that the Protracior 
be divided on either fide the plate, which this double numbricg 
avoideth, for the line A B being taken for the Meridian in general, 
the Semicircle of the Protraftor may be turned any way ( cithicr 
upward or downward) and fo one Semicircle being divided will 
be ſufficient ; yet if any man be deſirons, he may have it made ac- 
cording to his own fancy, but this manner of numbring (in my 
opinion ) is the beſt, it being moſt agreeable to your Iaſtrumenrs. 


FF The Protzactor here defcribed is that which is commonly 
made and uſed, the this ( the deſcription whereof followeth )) in 
my judgment was the beſt contrivance I have ſeen , the firlt 
whereof being made for my loving friend Mr. Wil. Forſter, now 
in Ireland, which is as followeth, 


Fig, II. 
The Protrattor confiſteth of a piece of thin Braſs, in form 


of a reQangled Parallelogram, upon which at the diſtance © 
half an inch draw the line E F parallel to CD, which line di- 


{vide into two equal parts in the point C for the center, fiom 


which center let the ſides EA, AB, and BF, be divided by 
lines iſſuing from the center G into 180 degrees, and numbred 
by 10, 20, 30, 40, Ec. to 180, and back again from 12c to 360, 
in all reſpects as the Semicircle in the other Protraftor was 
numbred. 

C Now becauſethat in protrafting (many times) the parallels 
will fall off of your paper or parchment, ſo that you muſt adde a 
piece thereto for the preſent, there is in this Protrz&or the Pa- 
rallelogram I M O L cut quite out, that you may ſee your work 
through, and either fide of the narrcw flip of Brafs which is cut 
out, namely I L and M O, muſt be divided into the ſame parts 
with the ſides E Aand BF, by a Ruler laid from fide to fide, and 
theſe two ſides muſt be numbred by 1c, 20, 3o, ec. as far as they 
will extend. 

To this ProtraCtor ("if you pleaſe ) you may have added upon 
the edge C D a Scale of any equal part, as of 10, 12, 20, 24, or 30 
inaninch ; this Protrator thus made, is very convenient for uſe, 
and much exceedeth the other before deſcribed. 
| Touſe with your Protrator in protracting, you muſt provide 
a fine Needle, put intoa piece of Box or Ivory neatly turned ; this 
will ſerve to fix in your center, note your degrees, and for other 
uſes in drawing your Plot, and 1s called a ProtraGting pin. 


CHAP. 
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CHAP. IX. 
Of Scales. 


Fig, II, 


Or the ready laying down of Lines and Angles according to 
In any afligned quantity, you muſt provide divers Scales. The 
Scales now ordinarily uſed by Surveyors, are principally 
two : Firſt, of equal parts, for the protraGing of Lines : and 
Secondly, of Chords, for the protraCting of Angles. Unto theſe| 
may be added, Thirdly, a Diagonal Scale, which is (indeed) no 
other than a Scale of equal parts more ſcrupulouſly divided. If 
you delire a convenient Scale, let it be made in this manner, to 
contain in length about 8 or 9 Inches, and in breadth oae Inch and 
a quarter : on one fide thereof let be'placed divers-Scales, as of 
Io, 11, 12, 16, 20, 24, and 30 in an Inch. 


C Here isto be noted, that when I ſay a Scale of 12 in an Inch, 
you are to underſtand a part of a line divided into 10 equal 
parts, 12 of which parts would make an Inch and the 
like is to be underſtood of any other number of equal parts 
whatſoever. 


On the ſame (ide of the Ruler let be placed a line of Chords ex- 
tended up to 9o, and numbred as you ſee in the figure by 10, 20, 
30, Ec. to 90. This Scale will be of good uſe for many purpoſes, 
as to divide the circumference of a circle, and to protract angles in 
ſome caſes better than the Protractor. 

On the other ſide of the Ruler let be drawn a Diagonal Scale, of 
10inanlnch, which will be an excellent Scale for large Plots, out 
of which you may very well take the hundredth part of an Inch, 
and this Scale will agree with your fourPoleChain exceeding well, 
for as your whole Chain contains 10c Links, ſo each Inch of this 
Scale contains 100 parts, ſo that out of it you may take any nutn- 
ber meaſured by your Chain, to a Link, and lay it down upon 
paper. You may alſo have half an. Inch divided into 100 parts, 
which Scale will be of good uſe alſo tolay dowa a ſmaller Plot. 


L# But if you would have your Scales to be anſwerable to 
your Chain, and to agree with the diviſions thereof, then you are 
to take notice that 20% | 

7 4 FrO} - 46htj ſro) 24 
WT WL II10 24 
': 112 | Poke in/an inch| 12 3 
A Scale of 4:16 ymuft be-a 4 16 $in4 inches, 4 4 $in one inch. 


20 | Scale of 20 or [ | 
£ 


2 


24 24 6 
£303 £30} 7 C7 


Then 
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Then will each of thoſe parts repreſent a Chain, and if you ſub- 
divide the laſt fingle part into ten, thoſe parts ſhall repreſent 
Links. 

Theſe Scales, alſo the lines of Numbers, Sines, and Tangents, 
and reducing Scale hereafter mentioned, may very conveniently 
be placed on the Index of the plain Table. 

To uſe with this Scale, you muſt provide a pair of neat Com- 
paſſes of Braſs, with Steel points, filed very ſmall, and alſo a neat 
pair of Compaſles with three points, and Screws to alter the points, 
ſothat you may draw lines or Circles with black Lead, or any co- 
loured Ink, which will be very neceſſary and convenient in beau- 
tifying of your Plots after Protrattion. 


rr __—_——— 


CHAP. X, 
Of the ſeveral ſorts of Cards, and their diviſions. 
Fig, IV, 


fourth Book, is that which is repreſented by the 

outermoſt Circle of Numbers, where the Numbers of 
Degrees are continued from I1 to 360, numbred continually by 
Io, 2C) 3O, 40, Oc. to 360. And this is a good and general 
account. 

For the Circumferentor, becauſe thoſe Inſtruments are (often- 
times) made ſmall, and the Cards in them therefore but little, they 
uſe todivide thoſe Cards but into 120 parts or degrees, each part 
of them containing 3 degrees 3 and this is repreſented in the 
Figure by the innermoſt Circle of Numbers and diviſions from 
Ito 120- 

For the manner of Surveying by way of Traverſe, which is an 
excellent way for large Grounds, as Parks, Forreſts, Chaſes, ec. 
( and indeed for whole Countries) then the account were beſt 
to be kept by the bearing and diftance of Places, which way of Sur- 
veying is ſhewed at large in the fourth Book : Then it were beſt 
to have the Card of your Inſtrument divided into 4 quarters, 
divided each into. 9o deg. and numbred from the North and South 


Ti Card which I have uſed in all the Examples in the 


[towards the Eaſt and Weſt by 10, 20, 3o, &«c. to 90 deg. oodeg. 


ſtanding at the North and South points, and go deg. at the Eaſt 


land Welt points, and then will the four quarters of your Card be 
[thus denominated, the North-Eaft, North-Weſt, South-Eaſt, and 


South-Weſt quarters3 and this diviſion of a Card is expreſled in 
the Figure by the middlemoft manner of numbring aud dividing. 


CHAP. 
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CHAP. XI. 
Of a Field-Book. 


T will be ſufficient in this place only to deſcribe the manner 
| how a Field-Book ought to be Ruled : Letthe Book contain 
any quantity of paper, more or leſs, and in. what yolume yau'! 
pleaſe, but a long folio.is'the beſt. 'Let it be Ruled, towards the! 
left Margia of every page, with five. lines, with red Ink, ſo ſhall; 
you have four Columns, in the firſt whereof you muſt notedown 
the degrees cut either by, the Index on the frame of the Table, or 
elſe by the Needle on the Card of the Circurferentor, or degrees 
of the Peractor, at every angle you obſerve, and the ſecond 
Column is to note the minutes or parts of a Degree; for you are 
to note, that every Degree on the frame of the Table, or ia the 
Card of the Circumferentor, is ſuppoſed to be divided into 69 
other parts called Minutes, which cannot be exprefled by reaſon 
of the ſmalneſs of the Inſtruments, and therefore muſt anly .be 
eſtimated as your eye judgethz- yet if your Inſtrument be large 
enough, you may have each degree divided into three equal parts, 


© The manner how a Field-Book ought to be Ruled. 
Deeres| \ Adinutes Chains Links 
326 45 10 87 


; | | 34 077 


2s : ' 1-7] 
4; ORR | oY 


ſo ſhall every part contain 20 minutesz or if every degree be 
divided into 4 parts, each patt will contain 15 minutes. ,The other 
two Columns ſerve to note down the lengths meaſured by your| 
Chain, as the Chains and Links. . IA? bb 
Now ſuppoſe that making any obſervation: in the Field either| 
with the Degrees on the frame of the Table, or with the Circum- 
ferentor, and that obſerving any angle, ( as is hereafter taught )] 
you fiad the Index of the Flain Table, or the l« in the Cir-|: 


cumferentor, tg cut 326 degrees; 25 rpinites> thefe 326 degrees 
I 2 
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muſt 
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[muſt be ſet down in the firſt Column of your Field-Book, and tht 
145 minutes in the ſecond Column, as .you ſee here cone. Alto if 
[you meaſure any length in the Field with your Chain, as ſuppoſe 
{ſome diſtance meaſured,.th kantain 16 KGhains, &7 Links, rhe 


{the fourth Column, under their reſpeGive Titles, as you fee here 


l'iv&ſt; and North-weſt, aad'then you muſthave two other Columns 


| when we' come-to- ſhew-he- manner-of 'Surveyitity by way of! 
be Fol ans oO 45, * 


16 Chains muſt be fet in the third Column, and the 87 Links in 
done. . : Tr £ , | . oq ; , | 

FE But if you uſe 'a' Card of four nineties, according to 
Mr. Norwood, \theri your” four Columns will repreſerit/the'tofr 
harters of yout'Card, riamely the South:6aſt, Notrheb(t; Sourh: 


alfo;-one for the degrees aid minutes, the 6ther for the lengths'of 
lines, the- manner whereof' you ſhall {6& in the*fonrth Book, 


Traverſe. NG eo) "4 ) BOT + IQNHh CERELE ; > 7 | 

"Bar the: laſt broad Colum of the Field-Book hete deſcribed,! 
is totake notice of objeQs'as you'paſs Hohy,' that ſo You may cx-: 
preſs them inyour Plot 4n their due places 3426s any Houſe, Wind:! 
mill,» Watervmill,, eminent 'Tree for direQtng the Road, or ſuch 
liked alſo ts write the 'nzmes- of the Cloſes br other Grounds 
butting atd 'bounding upon that you?Survey ;/ likewiſe"to make 
matks when- you leave one Field 'and go-to another, to know 
where to begin to protrat, with many other things which will 
fall in your w#y\in practice, which ſhall-be explained'in the fourth 
Book, where the ule of the Field-Bookisexemplitied at large. 


&. Sn 
*. 
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Of Inſtruments for reducing of Plots. 


Or;the reducing of Plots from one form to another, there 
In have been divers Inſtruments invented. One that perform- 
eth that work very well, is a Ruler having certain, propor- 
tional Scales thereupon, with a fliding vein of Braſs to move from 
end to end thereof 3 this Inſtrument well made, and the lines there- 
upon fitted to your proportion, will be very eafie and exaGt 5 the 


manner of uſing it, and; the way of proportioning of it, ſhall be 
ſhewed hereafter: -Fhis4nftrument though it be not general, yet it 
y calily be fitted to 5 or 6 ſeveral proportions, which for that 
prkpoe is vey, The Scite of equal parts, which I deſcribed 
| man ou ne rig 'ſhall here reje&. | 
'VAbother Toſtrithent for the 'performance'vf this work, is a Pa- 
allclogram, the making whereof is welt known to the Inſtrument- 
ea. wit = exaQ, and of quick diſpatch, all the difficulty 


Wa hebh Halt 1g fit, which you will ad ſomewhat difficult. 
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In Two Parrs. 


THE ARGUMENT. 


His third Book'is as it were a Key 
* 0 thoſe that follow, the ſubjeft 

whereof is principally T rigono- 

metry, or the, mealurjng of T rian- 

gleg, Now foraſmuthas the Art 
of meaſuring heights and diſt ances, and plotting 
and protraFing of Land, and all ſich like lineal 
arid ſuperficial dimenſions,” are grounded upon 
the relohition of Plain Triabgles, I hold it con- 
lyenicnt (before I.come to thie prafice of Survey- 
ing, of toſhew. the uleof atly Inſtrument in.taking 
of heights and diſtantes.) to fay. ſomething con- 
cerning Pliin Tritngles, (at leaſt, fo much as is 


neceſſary for a Surveyor to know) although that 
ſubjef? 


| 62 


T be Argument. Lis. 3. 


 |Mr. Norwodd Mr. Gellibrand, &c. of which 


[ſubjeft be handled at large by divers able Mathe- 
maticiansalteady, whole Works are extant, vis. 
Pitafcus, Snehins, the Lord Nepair, Mr. Gunter, 


ſubje&1 hall ſhortly have aT reatiſe extant, ſhew- 
ing the reſolution of 7 riangles both Plain and 
Spherical, with the Application thereof in the 
molt practical parts of the Mathematicks, as in 
Geometry, Aſtronomy, Navigation, Dialling, For- 
tification, Ec. Now becaule the readieſt way of 
relolving T rianghes, is by vanes, T angents, and 
L oearithms, | have therefore added brief T ables 
for that purpoſe, viz. a T able of Smes and T an- 
gents to every tenth minute of the Quadrant, and 
a T able of Logarithms from 1, to- 1000. B 
which T ables may be reſolved all Cafes both in 
Right lined and Spherical Triangles ; but in this 
lace I have made choice only of ſuch Caſes, and 
other uſeful Problems, which are of moſt fre- 
quent uſe in the practice of Surveying, omitting 
divers others to which theſe Tables are ſubſer- 
vient. And of ſuch as I have made choice of, 
(1n reſpect of the brevity of the T ables) I have 
ſhewed how they may alſo be performed by the 
Lines of Artificial Numbers, Sines and T angents, 
before ſpoken of in the deſcription of the Index 
of the Plain T able in the laſt Book ; and there- 
fore a Sxrveyor ought in no wiſe to be without 
them, but ought always when he is imployed in 
'$ urveying, to have either theſe Lines or the 
T ables at hand. 
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The Firſt Part. 


OF 
TRIGONOMETRIE. 


Shewing the Uſe of the Tables and Lines of Artificial 
Sines, Tangents and Logarithms, inthe ſolution or dimenſion of 
Plain Triangles, and in other uſeful Problems pertinent to the 
Art of Surveying. 


CHAP. IL 


The Explanation and Uſe of the T able 
| of S1NE 8. 


a 7 EforeI come to the menſuration of Triangles, 
22 and to the performance of other uſeful and 
2 neceſſary Problems in the Art of Surveying, 
(O) it will be neceflary to explain and ſhew the uſe 
'I/ of the Tables of Sines, Tangents, and Loga- 
SY rithas following, by which Tables the ſides or 
2 angles of right-lined Triangles may be readily 
and exactly meaſured, ſo that in any plain Tri- 
angle, if there be any three parts thereof given, a fourth may be 
ealily diſcovered. 
The Table of $3nes, and alſo that of Taxgents, conſiſteth of two 
Rows or Columns, the firſt whereof ſheweth the Degrees and Mi- 
nutes of the Quadrant, having over the head thereof theſe two 
letters, D. 24. ſtanding for Degrees and Minutes : In the ſecond 
Column is the Artificial Sie, and Artificial Taxgert, anſwering to 
every Degree and 10% Minute of the Quadrant, having the word 
Sine over the head of the Table of Sizes, and the word Tangent 
over the head of the Table of Tengents. The uſe of which Tables 
will appear by the following Propoſitions. 


PROP. I. 


Any Degree and Minute being given, to find the 
vine or Tangent thereof. 


| a ſeek the Degree and Minute you defire the Sine or Tan- 
gent of, in the firſt Column of the Tables, under D. Ad. the 
Degrees under the Jetter D. and the Minutes under the letter wer 
an 
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and right againſt it, in the next Column towards the right hand 
under the word Sine, or Tangent, you (hall have your delire, 


EXAMPLE IT. 


Suppoſe it were required to find the Sine of 20 degrees, Firſt] 
you muſt ſeek 20 in the firſt Column of the Table under D. 2.| 
and right againſt 20 in the ſecond Column under the word $ne, 
you ſhall find 9,534052, which is the Sine of 20 degrees. 

In the ſame manner you ſhall find the Sine of 50 degrees to be 
9.884254, and the Sine of 76 deprees to be 9,9869c4. 


EXAMPLE IT. 

Let it be required to find the Sine of 40 degrees 30 minutes. 
Firſt you muſt find 40, 3o ( Which is 40 degrees 3o miautes ) in; 
the firſt Column, under the letters D. 2. that is, 40 under D. and} 
30 under 24. and againſt it you ſhall find 9,912544, which 1s the 
Sine of 40 degrees 3o minutes. 

Alſo the' Sine of 62 degrees 10 minutes, will be found to 
be 9,946604, and the Sine of 86 degrees 3o minutes, will be 
9,999189; andin this manner may you find the artificial Sine of 
any number of degrees and minutes exprefled in the Table. | 
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| PROP. 11, 
Any Sine being given, to find the number of de- 


grees and minutes thereunto belonging. 


EXAMPLE, 
Et 9,866470 bea Sine given, and let it be required to find the 
degree and minute of the Quadrant anſwering thereunto. 
Firſt ſeek in the ſecond Column, amongſt the Sines, for 9,866470,| 
and againſt it (on the left hand) you ſhall find 47 degr. 20 minutes, 
which is the arch of the Quadrant anſwering thereunto. 

Again, Let it be required to find the arch anſwering to this Sine 
9,821264 3 having found 9,821264 in the ſecond Column under 
the word Sine, againſt it you ſhall find 41 degr. 30 min. and thar: 
isthe arch or degree anſwering thereunto, 


T But1n cafe you have a number given which you cannot exaQt- 
ly find in the Table, you muſt then inſtead thereof, take the neareſt 
in the Table. As if your number given were 9,675859, if you 
look in the Table of Sines for this number, it cannot be found 
there, but the neareſt thereunto is 9,676328, which is the Sine of 
28 degr. 20 minutes, which you muſt take inſtead thereof. But 
theſe Tables being only to every tenth minute, are of ſufficient 
extent for any thing belonging to Surveying 3 thoſe that deſire 
more exaQtnefs, muſt repair to ſuch Books which have theſe Ta- 
bles at large, of which there are divers in ſeveral Volumes eaſe 


to be had. 6 
TH 


T rigonometrie. 
The Table of vines. 
D. M.| Sines, ID. M.| Sines- D. M. | $ines. 
| © 0|0,000000 8 0194143555 16 4. 0.)9,440338 
10| 7463726 10|9,152451 10 | 9,444720 
20 | 7764754 20 | 9,161164 .20| 9,449954 
30 | 71940342 30 | 9,169702 39|9,453342 
40 | $:065776| 40 | 9,175072 .. 4219,457584 
50 | $162681 50 | 9,186280 __ -$019,461782 
x 018241855 9 0[9,194332 17 919,465935 
10|$,308794 Io |g,202234 10 19,4664 46 
20 | $:366777 20 | 9,209992 20194474115 
30 | $:417919 30 | 9;217609 30 | 91478142 
40 | 8463665 40 | 9, 225992 40 | 9,4$2128 
50 | 8:505045 50] 9,232444\ 50}; 9486075 
2 ol$-542819 10 0|g 239670 15 0 [91489982 
| 10| 82577566 10 | 9,246795 10 | 9493851 
20 | 8609734 2019,253761 20 |9,497682 
30 | $:639679 | 30|9,260633 39|9,501476 
40 | 3-667689 40 | 9,267395 49 | 9505234 
| 50 | 8693998 50 | 9,274949 59 [91508955 
3 918718800 11 0o|9,280599 19 O{9,512642 
10 | $742259 10 | 9,287048 10 [91516294 
20($5764511 20 | 94293399 20 191519911 
3018785675 30|9,299655 39|9 523495 
40 | 880585 2 49 | 9305819 49 | 91527046 
50|$:825130 50 | 9,311899 59 191530565 
4 918 343584 12 0|[9,317979 20 0[9:534M2 
10|31861283 10|9,323750 19 | 95537507 
20 |$:878285 20 | 94329599 20 19%5 40931 
30 | 81894643 30 | 99335337 30 [91544325 
40 | $:910404 40 | 9,349996 40 | 91547689 
50 |$-9256c9 501|9,346579  _ $0[9,551024 
s 0|$940296 13 0]9,352088 21 0[9,554329 
10| $1954499 To| 91357524 IO | 9,557606 
20 | $:968249 20 | 9,362889 - 20]9,360855 
30 | $1981573 30 j 9.368185} 30 |9,564975 
40 | $:994477 40 | 9373414 49 þ9,567269 
50 | 91007044 50 | 91379577 - 59194570435 
Fa o| 9019235 14 019383675 22 '.019457357$ 
10| 9031089 Io|9,388711 ; 240 |9,576689 
1 20 | 9042625 20 | 91393655 20 19,579777 
x 30 | 94253859 30 | 9,398600þ 30419,582840 
40 | 94064306 40 | 914493455] 40 [9,585877 
50 |9,075480 50 1 9,405254 _ - 5019,588890 
7 0|9.085894 15 0[9,412996 23 0[9,591872 
10 | 9096062 10|9,417684 10 |9,594842 
20 19105992 20 194422317 - 2019,597783 
30| 94115698 30 | 91426899 30 | 9,600700 
40 | 94125187 -;-48 [9,431429 : 49 |9,603594 
50 [94134470 50 |9,435918| _. 50 |9,606465 


>, _ 
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66 T rigonometrie. L1s. 3, 
| 
| The Table of Sines. | 
' 
D. M. . Sines. D. M. Fines. D. M. | Simes. , 
|24 , 0] 9609313 32 0|9,724210 49 0|9,808067 
'þ -. n0|9,612148 ' 10]9,726225 1019. 80956g 
'l - 230 94614944 20 9728227 20 3.810061 
30 [9617727 30 |9,730216 30 [91812544 
- 49 | 94620488 40 | 94732193 40 [9 814019 
|. 52]9:623229 50 | 94734157 5019 815485 
25 Of9,625948 33 09736109 41 0O\g91B16943 
. 101 9,628647 * 101g 9738048 10|9 $18392 
20 | 94631326 20194739975 20 |[9,319832 
30 194633984 30|9 741889 3019,821264 
49 [9.636623 40 | 91743792 40 | 9.522688 
 $0[9,639242 50 | 9,745683 50 |9,3824104 
126 0[9,641842 [34 © 0|9,747562 42 O[9,825911 
' 10] 9,644423 | 10[9,749429 10 | 9.826910: 
20|9,646984 "+20 9,75128g 20 [9,828301 
. 3019649527 30 |9,75312 30 19829683 
40 | 9,652052 40 | 9.754960 40 | 9.831058 
$9194654558 | 5019 756781 50|9:832425 
27 019,657047 35 . [91758591 43 919 333783 
, 101]9,659517 10 | 9760390 10(9 835134 
; 20 |9,661970 20 | 91762177 20 |9,836477 
- 30 [95664406 30 | 9763954 30 [ 9,337812 
|. 40|9,:666824. 40 | 91765720 40 |9,839140 
1 $0|[9,669225 50 | 91767474 50 |9,340459 
23-, 019671609 36 0[9769219 44 0]9,3841771 
| 109673977 10 | 94770952 10 | 9843079 
20 | 9676328 20 | 9772675 30 [94844372 
[30 | 94678663 30 | 99774388 30194845662 
40 | 9,680982 | © 49|91776090 40 193846944] - 
50 | 91683284, 50 | 91777781 5019,848218 
29 , 0|9,685571 37 0|99779463 45 919349485 
110 [ 9687842 ' To[ 91781134 10191850745 
© 20 94690098 20 | 9782796 29|9851997 
30 [91692339 3019784447 39 195853242 
49 |; 946094564 40 | 99786088 40 | 9:854480 
: $0 | 9.696774 509787720 59|9»855710 
307 '0|9,698970 38 0191789342 46 019856934 
\.--10 [9,701151 10 | 9:790954 10|9>858150 
20 |'9,703317 20 | 94792557 20 191859360 
30 | 9,705469 30 |9:794149 39|9:860562 
49 | 94707606 40 | 91795733 49 |9:861757 
.' $0] 94709730 50 | 9.797307 52 | 91862946 
31 0|9,711839 39 o19.798872 47 ©|91864127 
. - 10194713935 10 [9.800427 10 | 91865302] - 
- 209716013 2019801972 2019 866470 
© © 30 [91718085 30 |9.803510 30 | 91867631 
'” 40} 9,720140 40 19,805038 40 | 9.868785 
|:  $0lg,722181 50 | 9,806557 50 | 9,3869933 
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T rigonometrik. 
The Table of Sins. 
D. M: — Sine. _ D. M. Fines. iD. M.| Samnecs. 

48. 099371073 56 0[9,918574 64. -0|9,953660 
10 | 94372208 10 |9,919424 10 | 93954274. 
20 9.873335] 20 | 9,920265 _ .20| 94954883 
30 | 94974456 30 | 9921107  -39|9»255438 
40 | 91875571 40 (91921949 49 |. 9,956088: 
50 9,3876678 5c 19,922765 - -50 | 9 956684 
49 019377780 57 0[94923591 65 9957276 
1019378875 1019:924409 10|9,957862 
20 | 91379963 20 |,9,925222 20 [9958445 
30 j 9.381045 3a|9:926029 - 30 |9,9$9023; 
40 | 94882121 49 | 91926531 . 40 |[ 94959596! 
50 | 94833191 50 9.927628] | - -$91,94960165 
50. 019884254 $3 0[9,928420 66 ,01,9+960730 
10[9,885311 10 | 9,929207) tO | 94941290' 
20 | 9,3886361 20 | 9,929959! 20 191961846, 
30 | 9887406 30 | 9,939766 39 | 9:962398 
40 | 9:883444 49 | 94931537 49 | 9,962945 
50 |9,889476 50 | 9,93230+ 59 | 95963438, 
51 919390593 59 0[9,933966 67 9:964026| 
' 2019,891522 10 | 94933322 FO | 9/964. 560! 
20(9,892536 20 | 91934574 | .20|19:965090| 
30 1913893544 30] 91935320 39 [9965615 
40 | 9894546 49 | 91935062 49 |[9,966136| 
50|9,895542 59 94936799 - $2 49496665 3] 
52 © 9,896532 60 a, 9937531 68. [9,967166, 
10[9.897516 - 20 | 9.938257 39 92967674; 
20 | 9,898494 20] 94938980 20 [94963178 
3019»859467 30 | 99939697 . . 39 [9988678 
40 | 94990433 .;.. 42,1 9:242499 --, 49 [91269173 
$0 191901391 ' 1:50 1],91941116, P 253 [9,99665 
53. 019199234 61_. 0] 9941819 69:9 [»g0152! 
- 10] 9190329 =c20 51942517 "= 9979634 
. 29,| 9994241 -> 20, 92943210] | WE LLILCES 
30.1 91995179 . 38191943595 ">. 39 19-971588: 
©, 40194906111 * . $0 9392.44592 | - 42 1,9.972858; 
| - 39,1 91907037 -. 59 [ 99945261 [3 972524, 
g3——079907959 62" o19,945935}— 5D : 91972986, 
10 | 94908873 Io | 94946604 1919,973443; 

20 | 91909732 20 | 9947269 20 [9.973897 - 

30 | 9910686 30 | 91947929 39:9 974346 | 
40 19-911584 40 | 9.948534 49 | 9974792 
$0 199912477 50 | 94949235 50|9:975283 
55 919913364 63 019949881 71 9[9975670 
x 019924246 10 | 94950522 1019976103 
20 9915123 md jeg nah 20 9 976532 
30 | 91915994 30 [91951791 30 [94977956 
40 | 9916859 40 |9 952419 40 | 91977377 
L 50|9.917719] 50 |9,9530420\ | 50191977794 
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T rigonometrie. 
The Table of Sines. 

D. M. Sines. | D, M. Sines. D. M. Sines. _ 
72 019,978206 78 019,990404) 84 0[9,997614 
10|9,978615 10 | 9,99067 1 10 |9,997732 

20 | 9,979019 20 | 91990934 20 | 94997873 

30 [ 9,97941 30 | 94991193 30 | 9,997996 

49 | 9,97981 40 |9:991448 49 19998106 
$0|9,980208 50 | 9 991699 50 |9,998232 

73 919,980596 79 0191991947 85 019.998344 
IO | 9,980980] - 10 | 9992190 1019,998453 
20|9,981361 20 19,992430 20|9,998558 

| 30[9,981737 30 | 9,992666 30|9,998659 
40 | 9982109 40 | 9,992898] 4919.998757 

| 50.1 94982477 50 19,993127 59] 9.998851 
74 0|9,982842 8 o[9,993351 86 01g g98g94t 
I0|9.933202 10 |9,993572 10 | 9 999927. 

20 |9,9383558 20 | 94993789 20 |9,999110 

30 | 9,983910 30 | 9.994003 39 |9,999189 

40 | 9,984259 40 [9.994212 49 (9.999265 
59|9,984603 50 [9994418 59|9,999336 

| 75 0[9,934943 81 0©[9,994620 8&7 919,999404 
10|g 98528 10|9,994318 ' 1019,999469 

20 |9,985613 2019995012 20 | 9 999529 

39 19,985942 30 [9.995203 © 3019,999586 

49 | 9,986266 401 9.995390 40 | 9.999640 

50 | 9.986587 50 | 9.995573 5 | 9.999689 

76 0|9,986904 82 0[9,995753 83 019,999735 
10|9,987217 1049/995928 | 1019,999778 

20 | 99987526 2019.996100 20 [9 999316 

39 | 9,987832 | $301[9,996269 30 | 9,999851 

49 | 9983133 40| 91996433 40 | 9,999882 

59 | 9,988430 | $0[9,996594 59 [9 999910 

77 0|9,98872 83 019,996751 8 0[9,999934 
10 | 9,98901 IO j9,996904 10| 9.999954 

20 |9,989299 20 | 9,997053 __ 20[9,999971 

30 | 9,989581 30 | 94997199 30 [ 9,999983 

49 | 9.98986 49 9997348) 40 [9.999993 

50 |9,99013 | 509,997480 50 |9,999998 


Ls. 3. 


T rigonometrie. 


le ts. 
The Table of Tangen 
1 7 D. M.) Tang-' 
; ). M. Tang. | - — 
7 16 9 | 
D. M.| Tang. 8 0©o| 9,14780 of Hou 
oO ©| 0,00009 DOES n TH 
10| 146373 20] 9,16577 ue 
20| 776476 39| 9,17450 Rl os 
{| bob © nc 50| 9.43080 | 
40] $,06581 50 | 9419146 2 of 
od 8,16274 2 "of com C 935 
T ol! 8,24192 Io| 9,20782 ed erent 
t 5 28690 20] 9,21578 30 | 9,49872 
| nhroby 30| 9422361 49} g,50311 
Jo 346385 Ba > 50 9.59746 
49] $,46385 50| 9,233887 PTR $4 
59] 8,50527 19 © 9924632 KL 
* wo] 85798 - 9425305 20| 9,52030 
IO $,57788 20 9,2608 '6 _ ns. 
5} = nl erm 49] 9152870 | 
7 2609s So 923ts 59] 953285 | 
40] 3.66816 5123186] , Þ 555265 
ed en: 1x 0] 9,28865| 10 | 9,54106 
©; 8371940 IO} 9,29535 20| 9,94512 
EE: ol +39] 9,54915 | 
OM: 30| 9,30846 42 9,55315 
301 $8649 40 9131488 59] 9:55712 | 
4 382610 59 | 9433522 20 ©] 9g,56107] 
50} 8,32610 not | 33219 
o| $83 26 oye 204 9,56887 | 
; ol 8.87994], 29 9,3397 39} 9157274 
3 0999 4o| 9.39170 4] 9157658 | 
30j 8,39508 40| 9935170] 49] 9:57558 
40| 8,91185 50| 9.35757 21:0] 22848 
50] $,92716 I13--0| 93633 4A. 33870 
4 {ore re - To] 9,36909 204 925916 
5 10} nag 25 997077 30} ones 
20 8,97C1 > -y- | 3 9 
30| 898358 40 þ 9, 38559 50] 9.69276 | 
5o een 50 oo 22104 9160641] 
Go 9490930; I4- ol 9,3967 pl 
6 ©| 902162 Io| 9,40212 _ 561364] 
10] 9103361] 20] 9,49742 OT 
20 | 9,04528 30 | 941266 ”y om__ | 
ZO 9425666 _ Jeers 7 * J 
40 j 9106775 - $O |. 9,42297 ao; voy Pp 
50 9,07858 . [x5 -oþ 9 942805 of 5633 
7 -0| 9,08914 10| 9,4330 - RH 
*Þ| 909947 201 9443046 en 
2] pag $1 þ->—— of ghar] 
go preg gl _ S 1-7-2 0 15 LI 
40 qgniy wh | Mn 
_501_ 9.13954 FFy 
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The:Table of Tangents. 
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Tong. 
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LE 


9792970 


9.64858 
9,65197 
965535 
9,65870 
9,66204 
9,66536 
9,6 6867 


of 9:67196 
: 9167524] 


9,67859 
9,681 534 
968497 


|. 9 68818 
969135] 


969457 
9,69774 
9,70089 


9470404 


9,70717 
9,71028 
9,71329 
9,71648 
9.71956 


o| 9972 262 


9-72567 


, g 771872 
973175 


973476 
973777 


974077 


9474375 
9.74673 


 $794969 
; $75264 


9575558 
9575852 
9576144 
976435 
9976726 
957701 5 


: 9577303 
$577 591 
977877 


9,78 I 63 
qonee 

178732 
9,79015 


"—— 


41 


42 


43 


44 


45 


46 


47 


9.99743 


10,00000 
10,00253 
10,00505 
10,00758 
IO0,01011 
10,01264 
10,01516 
10,01769| 
10,02022 
10,02275 
10,02528 
10,02781 
10,03034 
10,03 288 


10,03541 
10,C379) 
10,04048 


[19,04392 
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Lts. 3. T rigonometrie. 0 
\ we 
The Table of Fangents. | 
D. M.| Tang. D. M.| Tang- D. M,| Tong: | 
43 0|10,04556 56 0O-j10,17104 64 - 0) 10,31282 | 
10 |10,04810 10 | 10,37374 10 | 10,31503 | 
20 | 19,05065 | 2010417648  -20|1031826 t 
30j10,05319| 30 1017922] 301632150 | 
40 | 19,95574 40 [10,18196 ST >... 10,32476 | 
50|10,05829 50 10,18412 50 | 10,3204 [ 
49 0! 10,06084 57 0j10,18748 65 0116,33t33 | 
10 | 10,06339 10 | 10,19025 10 | 10,3 3463 
20 | 10,06594. 20 |10,19303 20 |10,33796 : 
30 | 1906850 301 10,19581 Zo | 10,34130 
40 | 19,07106 * 40 | 10,19860 40 | 1034465 
50 | 10,07362 50| 1020140 50 | 10,34803 
50 © 10,07619 ws © | IDOgE 66 o| 10,35142 
10 | 19107875 I0 | 10,20703 10 | 10345483 
20 | 10508132 20] 10,20985 20110435825 
30 | 10,08390 30 |10,21268 30 | 10,36170 
40 | 1008647 40 | 10,21552 40 | 10,36516 
50 10108905 GO 1C,21837 $0 t0,36865 
$1 O 1009163 39 0 | 10,22123 67 oO 10,37215 
10 | 10109422 10 | 10,22409 10 | 10987567 
20 {10109680 20 |10,22697 20 |10,37921 
20110,09939 30 | 10422985 30 | 10,3927 
40 | 10,10199 40 | 10,23278 40 | 10.338636 
50 | 10,10459 59 110,23565 50 f10,38996 
52 011910519 65 0O[10,23856 68 0[10,39359 
10 | 10,10980 10|[10,24148 10 | 10439724 
20|10,11241| 20 110,24442 20 | 10, 40091 
30 | 10411502 39!10,24736 30 | 10,40460 
40 |10,11764 40 1025031 40 | 10,40832 
50 | 10,12026 50 [10925327 50 | 10441206 
53 © 10,12289 61 0O{10425625 69 0[10j41582 
10| 10,12552 10| 10425923 1o ['10,41961 
20 | 10,12815 20 | 10426223 20 | 10142342 
39 | 10413079 ZO [ 10126524 30 | 10342726 
40 1 1013344 40 | 10126825 40110143113 
50 | 10,13609 50 | 10,27128 50 [10943502 
54 0| 10413874 62 0©110,27433 70 0110143893 
10|10,14140 10 1G,27738 10 | 10144288 
20 | 10,14406 20 | 10,2804.4/ 20 | 10144685 
30 | 10,14673 30 | 10,28352 304 10145085 
49 {10,14941 40 | 10428671 40 | 10145488 
$0 | 10415209 50 | 10428972 50 | 10,45894 
55 0110415477 63 ©] 10,29283 71 0[10,46303 
10110,15747 101 10,29596 10 | 10,46715 
20 | 10,16016 20 | 10,29911 \ 201 10,47130 
30 | 1016287 30 | 10,30226 30 | 10,47548 
40 |10,16558 | 40 10,39543] 49 1047969] 
| 10,16829] $0|10,30862 50 | 10,43394 
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T rigonometrie. 


The Table of Tangents. 


D. M. Tang- D. , M.| | Tang. 
72 0110,48322 78 0110,67253 


10|10,49254 
20 | 10,49689 
30 !10,50128 
40 | 10350570 
$0| 10351016 
73 0O]10251466 
Io| 1051920 
20 | 10152378 
30 | 10152839 
40 10153305 
50110153776 
74 010154250 
10 | 10554729 
20|10155213 
30 Ling 
40 | 10,56194 
50 |10,56692 
75 0|10,57195 
10 |10,57703 
20 [10,58216 
30 |10,58534 
40 | 10,59258 
50 | 10,59788 
76 0] 10,60323 
10 | 10,60864 
20 | 10,61411 
30 | 10,61965 
49 | 10462524 
50 | 10,63091 
77 0110,63664 
10 | 10,64243 
201 10,64830 
10,65428 
40 | 10,66026 


Va 
w—_ 


50 now $6: 


79 


80 


$2 


83 


I9 19,67878 
20]10,68512 
30 | 10,69154 
40 | 10,69805 
50 | 10,70465 
O IO,7I1135 
10|10571814 
20 10,72504 
30 | 10,73203 
40 | 19473914 
50 |10,74635 
©0410,75368 
10[10,76113 
20 | 10,76870 
30 | 10477639 
40 |10,78422 
50 |10,79218 
o| 10,80029 
10 | 10,8085 4 


20 10,81694] 


30 110,82550 
40 | 10,83423 
50110,84312 
o[10,85220 
10|10,36146 
20110,87091 
30 | 10,388057 
401 10,89044 
50 | 10,90053 
oO | 10,91086 
10 10,92142 
20 [10,93225 
30110,94334 
40 110,95472 
50 | 10,96639 


— 


'87 
35 


86 


88 


89 


99 


oO 


D. M.' 


10 | 10,99070 


20 


'o 


| 


[1,033 
11,016.42 


-£1,02987 


11104373 


-11,05305 


1107284 
11108815 
1110402 
11,12047 
11,13757 
11,15536 
11,17390 
11,19326 
11,21351 


11423475 


11,257C8 


11,2 8060 
11,30547 


1133184 


I1,39991 
11,38990 
11,42212 
11,45692 
11,49473 
11,53615 
11,58193 
11,63310 
11,69112 
11,75808 
11,83726 
I1,93419 
1205914 
12,23524 
12-53627 
Infinite. 


The Uſe of the Table of TamnGnnmT s. 


His Table hath like uſe as that of Sines, for any number of Degrees 2nd 
Minntes being given, to find the Tangent anſwering thereuntoz or any 
Tangent being given, you may find the number of Degrees and Minutes anſwer- 
ing thereunto ; So ſhall you find the Tangent anſwering to 37 deg. 4o min, to be 


9,38759, and of 59 deg. 10 min. to be 10,22409. 


Alfoif the Tangent 9,80140 were given, the Degrees and Minutes anſwering 


thereunto will be f 


—_ 


to be 32 deg. 20 min. And ſo of any other, 


CHAP. 


[lute number exceedeth not 1000, be given, this Table will plaialy 


AAA 
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CHAP. 1L. 
T he Explanation and Uſe of the T able of 


LoGaRIlTHMS. 


| He Table of Logarithms following confiſteth of two Rows 
| or Columns, as the Tables of Sines and Tangents did; 
the firſt of which ( namely that towards the left hand, 

having the word Nu. at the head thereof ). containeth all abſo- 
lute numbers increaſing by an Unite, from 1 to 1000. 
In the other Columa is placed the Logarithms of thoſe abſolute 
numbersz which Logarithms are numbers ſo fitted to proportio- 
nal numbers, that themlelves retain equal differences. 
By this Table, the Logarizhm of any abſolute number under 
I©Co, may be readily found: Orit any Logarithm, whoſe abſo- 


diſcover what abſolute number anſwereth thereunto. The uſe of 
this Table will appear by the Propoſitions following. 


DR — 


PROP. L 
A number being given, to find the Logarithm 


thereof. | 
Er it be required to find the Logarithm of 223. Firſt ſeek 
B 223 in the firſt Column of the Table, under the word Num. 
and againſt jt in the {econd Column you ſhall find 2,348305, 
which is the Logarithm thereof. 
Alfo, let it be required to find the Logarithm of 6293 if you 
ſeek 629 in the fir? Column, againſt it in the ſecond you ſhall find 
2,798651, which is the Logarithm thereof, 


PROP. IL ; 


lute number thereunto belonging. 


you-require. You mult firſt ſeek this number in the ſecond 
Column of the Table, under the word Logarith. againſt which you 


Logarithm. | 
-C But. in this Table, as in the Table of Sizes, if you cannot 
had the direct Logarithm which you look for in the Table, 


A Logarithm being given, how to find the abſo- 
Et 2,731589 bea Logarithm given, whoſe abſolute number 


(hall find 539, which is the abfolute number anſwering tothat | 


you muſt take the neareſt thereunto. ; 
+ L THE 


—__ il... 
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The Table of Logarithms. 


ae et coca on — 


Logarith. | Num. Logarith, 


) 


Logarith, | 


" _ o ww 
9 ——_ 
- _  — OG 2 ton De ton 


a Wt by by bed hed hed fg hed hand 
cou Gnpwyp = O0vqun GW Goumbpw » mi? 


— 


' 
ly 
| 
| 
t/ 
| 
i 


» ay 


—_— ” —— 
—_——_— 


1+ | ſ 
wal 

io] 

i 

Ti 
| \ 
1 l 
1% ' 
{| 


0000000 
0,301030 
0,477121 
04602060 
0698970 
0:778151 
0845098 
0,903090 
O 954242 
I z000009 
11041393 
1079181 
1,113943 
1,146128 
1,176091 
1,204120 
1,230449 
1,255272 
11278754 


I-301030 . 


11322219 
11342423 
11361728 
19380211 
11397940 
| £:414973 

1,431364 


1447155], 


19462398 
11477121 
1491362 
I»50JI5O 
I:5 185 14 
1,531479 
44485 
1455639 
12568202 
1,579783 
115 91065 
1,602060 
11612784 
1,623249 
| 14633 468 


1,643453 
I,653212 


1,662758| 
1672098] _ 


1,681241 
1,690196 


I,698970 


8 | 1,892095 


92 j 1,963788 


93 


1,716003 
1,724276 
1,732394 
1.749363 
1,743188 
1755575 
1,763428 
1770852 
1,778151 
1,785330) 
I1,792392 
1,799341 
1,3 06180 


'|1,819544 


| 1 903089 
| 1,998485 


| 1:929419 


12939519 


11977724 


1,812913 


1,826075 
1,832509 
I 1838849 
1,845098 
1,851258 
1,857332 
1,863323 
1,869232 
1,875061 
,1,880814 
11886491 


1,897627 


4,913814 
14924279 
1,934498 


1,944483] 
1,949390 
1,954242 
1959041 


1,968483 
1,9731 28 


1,982271 
1,986772 
1,991226 
1,995635 


2,000000 


1,919078 | 


102 
103 


104 


1,707570 1cI | 2,004321 


2,008600 
2012837 
2,017033 
2,0211389 
2025306 

2,029384 
2,033424 


| 22037426 


2,041393 
2,045323 
2,049218 
2,053078 
2,056905 
2,060698 
[22064458 
2,068186 
2,071882 
2075547 
2,079181 

2,082785 

2,086359 
2,08 089905 
2.093422 
25096910 
2100371 
2103804. 


23107209 
21110589 
*1113943 
21117271 


22120574 
2123852 


| 2*+127105 


21130334 
2-133539 
2136721 
22139879 | 
2,143015 

23146128 
21149219 
2152288 
22155336 
2158362. 
2,161368 
24164353 | 
2,167317 
2,170262 | 
2,173186 


21176091_ 
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— 


N-1m. | L g-ruh. N «17 Logarich. | Num. L»garub. 
151 | 2,178977 201 | 2,303196 251} 24399674 
152 | 2,181844 202 | 24305351 252 | 2.401401 
153 | 2,184691 203 | 2 307496 253 | 2,403121 
154 | 2,187521 204 | 2309630 254 | 2,4©4334 
155 | 2199332 205 | 24311754 255 | 2:496540 
156; 2,193125 206 | 24313367 2561 2,408239 
157 2+195999 207 | 21315970 257 | 22499933 
2198657 208 | 2318063 258 | 2411619 

159 | 2,201397 209 | 2:320146 259 | 21413299 
160| 2204119 210 | 21322219 260 | 21414973 
161 | 2,206826 211 | 23324282 261 | 21416641 
162 | 2,209515 212 | 24326336 262| 2 418301 
163 | 2,212187 213 | 21328379 263 | 2:419956 
164 j 2,214544 214 | 2330414 264 | 22421604 
165 | 2,217484 215 | 21332435 265 | 21423246 
166 | 2,220108 216] 22334454 266 | 2:424882 
167|2,222716 217 21336459 267 | 24426511 
163 | 2,225309 2181 2:338.456 268 | 21428135 
169 | 2,227887 219 | 21340444 269 | 21429752 
170 | 2,230449; 220 | 22342227 270 | 21431364 
171 | 2232996 221 | 21344392 271 | 21432969 
172 | 24235525 222 | 21346353 272 | 2,434509 
173 | 2,238046 223 | 2348305 273 | 2,436163 
174 | 2,240549 224 | 2350248 274 | 2437751 
175 | 24243035 225 | 2352183 275 | 21439333 
176 | 24245513 226 | 24354108 276) 2,440909 
177 | 23247973 227 | 2:356026 277 | 2442479 
175 | 2,250420, 2281 2,357935 278 | 21444045 
179 | 2,252853 229| 2.359835 279 | 23445604 
130 | 23255273 2301 2,361728 280] 24447158 
151 | 2,257679| 2311 2,363612 281 | 2,448706 
132 | 2,260071 232 | 2,365488 | 28 | 2,450249 
183 | 2,262451| 233 | 24367356 283 | 2,451786 
184 | 2,264818 234 | 24369216 234 | 23453318 
185 | 2,267172 235 | 2,371068 285 | 244543845 
186 | 24269513 236 | 24372912 286| 24456365 
187 | 21271342 237 | 21374743 287 | 21459889 
133 | 24274156 238| 2 376577 288 | 21459392 
189) 2:276462 239| 2378398 289 | 2460898 
190 | 22278754 240 | 2380211 290 | 2462398 
191 ; 22281083 241 | 2382017 291 | 21463893 
192 | 24283301 242; 2,333815 | 292 | 24465383 
193 | 21285557; 243 | 2,385606 293 | 2,466868 
194 | 24287802! 244 | 2,3373839 294 | 21468347 
195 | 242900351 - 245 2,3389166 295 21469822 
196 | 24292256 246 | 24399935 296 | 2,471292 
197 | 2-294466 247 12,392697 297 | 21472756 
193 | 24296665 248 | 24394452 298] 24474216 
199 | 2429585 3| 249 |2,396199 299 | 24475671 
200 | 21301029) 250 | 2,397940 | 3co] 2,477121 


Lu 1 
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L1s 3, 


The Table of Logarithms. 


Logarith. 

2,478566 
2 480007 
2,4$1443 
2.432874 
2,484299 
2,485721 
2,4487138 
2,48855 | 
2,489958 
2,491362 
2,492760 
21494155 
2495544 
2,496929 
2,498311 
2,499687 
2 501059 
| 2,502427 
2,503791 
2,505149 
2,506505 
2507856 
2509203 
21510545 
2511883 
21513218 
21514545 
2.515874 
2>$S1971 96 
25518514 
21519328 
2521138 


22523746 
2525045 
235263359 
239527629 
$ | 2528916 
4 2530199 
2531479 
21532754 
.2»534026 
2,535294 
2,536558 


2,539076 
2,540329 
8|2,541579' 


22522444 


2,537919 


4990” 
2,544968 


Num 


351 
352 
353 
354 


| 


Logarith. 

21545307 
2546543 
2,547775 
2549003 
2,550228 
2551449 
2,552668 
2,553883 
2,555094 
2.556303 
2.557507 
2,558709 
2,559907 
2,561101 
2,362293 
2,563481 
2,564666 
2,565848 
2,567026 
2,568202 
24569374 
21570543 
21571709 
24572872 
2574031 
2575 188 
25576341 


8 | 21577492 


2,578639 
2579784 
2,580925 
2,582063 
2,583 199 


25 $4331 
| 23585461 
2586587 
25587711 
2588832 
2:539949 
2:591065 
2,592177 
2,593286 
21594393 
2,595496 
2,596597 
2597695 
2598790 
2599883 


000973 
2,602059 


Num 
— 


” 10 ATHEDs 
Fa 


51 | 2603144 
4.02 | 2604226 


403 
404 
405 
406 | 
407 
408 | 
409 
410 
411 
412 
413 
414 
415| 
416 
417 
418 
419 
420 
421 | 
422 
423 
424 
425 
4.26 
427 
4.28 
429 
430 
431 
432 
433 | 
434 
435 
4.30 
437 
438 
439 
440 | 
441 
442 
443 
444 
445 
446 
447 
445 
449 
450 


2605305 
2,606381 
2,607455 
2:608526 
2,609594 
2.610660 
2,011723 
2.612784 
2,613842 
2,614897 
2.615959 
2 ,617000 
2 618048 
2,619093 
2,620136 
2 621176 
2,622214 
2,623249 
2,624252 
2,625312 
2,626340 
2,627366 
2,628389 
2,629409 
2630428 


[ 22031444 


24032457 
2633468 
2034477 
21635454 
2 636488 
2637489 
2,638439 
2,639436 
2,640481 
2,641475 
2,042465 
2,643453 
2,644439 
2,045422 
2,646404 
2,647383 
2,648360 
2,649335 
2,650308 


2,65J1278 
2,652246 
224. 
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N 9% Lv T; N 117 Long ari: 

451 —_ ol A Num. Logon, 
when | when | aragws 
454 | 2+557956 504 | 2,702430 553 | 22742725 
455 | 2.65804 1 cos [2.70 7 554 | 2:743599 
456 | 24638965 506 a a 4+ 555 | 2744293 
457 | 2659946 557 |2 #6: 556 | 2-745075 
438 [2.66 865 ds roots 557 |2 745355 

| 09] 2.66c513 509 > wag p 559 | 2746634 

| 350 (2:662758 510 2:70 go” 559 | 2.747412 
461 | 2:66,701 112. 627 560 | 2,748188 
462 | 2,664642 Ros aj pe, 1 561 | 22748963 
463 124665591 513 | 2:7101 - $021 240793 
464 | 2,666518 *14 [2 710 pla 563 | 2750508 
465 | 2.667453 515] 2 — 3 564 ! 2751279 
466 | 2,668386 516 Wy 4p 1 565 | 22752048 
467 | 2 669317 17 mil 49 566 | 2,752816 
463 12 670246 518 nh 446-4 567 | 22753593 
469 | 21078173 519 [2.715167 568 1 22754348 
470 | 2672098 520 TOS 509 [2:755112 
471 2,673021 521 ay bp+ vt + 579 2755875 
472 | 2,673942 522 21747671 571 | 25756636 
473 | 24674861 523|2 Af vie 572 | 2757396 
474% 2,675778 524] 2:7193 1 575 2759155 
475 | 2:676694; 525 dud $74 | 2.755912 
4.76 | 2.677607 526 wad - $75 2,759668 
477 | 2679518} 527 _ 576 | 2:760422 
478 2.679428] 528 ” - $77 2,761176 
479 | 2630336 29 ny a; 578 | 2,761928 

| 480121681241 529 | 22723456} $79 | 247626 

| Tk} $30 |2,724276| 79 
481 | 2,682145 231 [2,72 ol 580 | 2,763428 
432 2.683047! $32 5,0 95 581 2,764176 
453 2.683947, 533 ys 582 2,764923 
484 | 2.634845] 22412, pan ah 583 | 2,765669 
485 2,685742 22 #44 534 2,766413 
486 | 24686536} hf Phone 5 585 |2,767156 
487 | 24687529 bs Os 3, 586 | 2,767898 
438 | 2 638419 4 {pn +. 587 | 2.768638 
489 | 2689309 £2 2:730782 588 | 2,769377 
490 | 2,690196; 540 ans 0 589 | 2,770115 
491 2.691081| 541 Ke 590 2,770852 
492 | 2,691965 5 42 des 591 | 29771587 
493 | 2:692847 £45 Ny koge - 592 | 2,772322 
494 | 2:093727 544 2/735599 4h deter 3- 
495 2.624605 545 2,736 594 | 227737 6 
436 | 24695482 $26 Rk oye 595 | 22774517 
497 | 2696356 jr a, wen 596 1 2>775246 
493| 2 697 +29 : $1 2.228581 597 | 22775974 
499 | 2.698101 : Kd <a 598 | 2776701 
500 | 2 698979 49 | 2+739577 $99 | 22777427 |} 

552 | 2,740363 | 6co 2778151 | 
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2,778874 
|3,779590 
2,780317 
2,781037 
2,781755 
2782473 
2,783189 
2,783904 
2 ,784617 
2,785329 
2,786041 
2,786751 
2,787460 
2788164 
2788875 
2789581 
2.790285 
23790988 
2,791691 
, 25732392 
2,793092 
21793791 
2,794.4 88 
2795185 
2795880 
21796574 
23797268 
2,797959 
2,798651 
2799341 
2,800029 
2,800717 
2) 801404 
233802080 
2 009774 
[228 foo #97 
23804139 
2804821 
2,805501 
2 806179 
ms 
20075 
444; 
2,808886 
2809559 
2810233 
2810904 
21311575 
2812245 
2,812913 


» | Zogerieb. | 


| 


Logarith. 
2,813581 
2,814248 
2,814913 
2,815578 
2,816241 
2816904 
23817565 
2,818226 
2,818885 
2.819543 
2,820201 
2;820858 
24821514. 
2,322168 
24322822 
21923474 
21824126 
2824776 
2,825426 
2,326075 
2,3826723 
2327369 
21328015 
24328659 
2829304. 
2+329947 
2,830589 
21331229 
2+33 1869] 
2832509 
243833147 
2833784 
2334421 
24835056 
2835691 
2836324 
2,836957 
2837588 
2,838219 
2,838849 
2839478 
2,340106 
24840733 
2,3841359 
2,841985 
2,842609 
2,843233 
2,843855 
2,844477 


2845098 


FO 


Nm 


Li 0, with C 


7c1| 2,845718 


702 | 


703 
704 
705 
706 
707 


708 | 


709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 


| 


| 
| 


2:846337 
2846955 
2847573 
24348189 
2848805 
2,849419 
2,850033 
2,850646 
2,851258 
2.851869 
23852479 
2,853089 
2.853698 
2,854306 
2854913 
2855519 
2,5561 24 
2:856729 
2:357332 
21857935 
2:858537 
2859138 


724 | 2, 059739 


725 
726 


2:860338 
2+86G937 


727 | 2 861534 
728 | 2,862131 


729 
730 
731 
732 
733 


2,862728 
2,863323* 
8. 863917 
2,864511 
2,865104 


734 4 24865696 


735 
736 
737 
738 
739 


| 740 


741 
742 
743 
744 
745 
746 
747 
748 
749 
750 


2,866287 
2,866878 


2867467 
2,868056 
2,868643 
2,8692 32 2 

2,869818 

2,870404 

2,870989 

21371573 

2872 I $6 

2872739 

2,873321 

2,873902 

2,874482 
2,875061 


Lis 
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> | iN UH» Ly artth. Num. Lngarih. 
Num. | Logarith. = Lxekh. AE= 
4. TY 802 2.904194 | $22 (21939439 
7521 2297 190 1G 53 [2:93094 
753 | 22876795 4 Donn 854 | 2.931455 
4 nibh 805 | 2,905796 $55 12,931966 
4 2910524 806 2,906335 On 2932474 
2. 8. $ 57 | 2,9329 
757 2070006 58 Rene 853 | 2,933487 
758 [2.079669 $09 | 2,907 949 859 | 2,933993 
4p 810} 2,908485 $60 | 2,934498 
= a5. $11 | 24909021 861 2.935003 
+ —_—_ 812 | 24909556 862 2 935507 
26312, 1910051 $63 | 34936011 
vs fret: 31, 20206hg $64 | 2:936514 
Lbs PA. 815 2 911158 865 | 2,937016 
bs | Phr5e 816 , 2>91 1690 $661|2,937518 
tc Py $17 | 24912222 $67 | 2,9338019 
as meh $18]2-912773 $68 | 2,938519 
ah ro $19 | 24913284 869 | 2,939019 
4. 4 820 |2,913814 870 21939519 
th Yr 19143 371 | 2,94001 
Led 95s _ nee > 872 | 24940516 
773 > 888127 $23 1 2,915399 $73 | 2941014 
1] rob 824 2.915927 874 \2,941511 
Ls; Fee 825 | 2,916454 $75 | 2,942008 
La. __ 826 2.0:6p80 $76 | 2,942504 
Lou, 597 ages 8:7 | 2.917506 877 | 24942999 
411 by an. 828 2918030] 878 | 21943495 
Lin par” endl $29 {2:918555 879 | 2943939 
= 0090937 830 | 24919078 880 | 2:944433 
ml do tp 831 | 2,919601 881 | 25944976 
Jar 9 83212,920123 | 882 | 21945468 
70 > 4th 833 2,9 20645 $83 | 2.945961 
| an 4 p $34 | 2,921166 834 | 24946452 
7 5 | $35 | 2,921686 885 | 24946947 
755 "aps $36 | 21922206 886 | 2947434 , 
bo py dat 837 | 2:922725 887 | 2,947924 
44 C071 338 2923244 $88 | 2,948415 | 
+) bay ns $39 | 2923762 | 389 { 24948902 ' 
709 ng 7077 840 2,924279 890 2949390 
790 | 2897627 5h Phi uh es 
—_ 7 842 21925312 892 2,950365 
799 19/090725 843 | 2-925825 893 {2.950851 
eb ret 844 | 21926342 894 | 24951338 
4 0c 845 | 2:926857 895 | 2951823 - 
795 2:900367 ls {pps 
24s 1 wn 847 | 2927883 $97 | 21952792 
4 | rn -848 | 2,928396 898 | 2,953276 
44 2992547 849 | 2.928908 899 | 24953759 
mn mane 14 | 850 | 2,929419 900 | 2,95424 
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The Table of Logarithms. 


Logarith. | 


2954725, 


2,955207, 
2,955685, 
2,956168 
2,95 6640, 
2,957125, 

24957607, 

2,958086 

2,958564 

295904 1| 
| 2-959518, 
2959995 
2,960471 
2,9609 46 
2,961421 
2,961895, 
2,962369, 
2,962842 

2,963315, 
2,963788, 

2,964259| 
2,964731 
2,965202 
2,965672 
2.966142 
2,966611 
2,967079 
2.967548 
2,968016 
2,968483 
2,9658949 
2,969416 
2,969882 


2,970347/ 


$ 21976808 


Logariuh. 
2,970812 
2.971276 
2,971739 
2972203 
2972666 
21973 I 28 
2:973559 
297 4950 
| 29745 12 
2974972 
2*975432 
2:975891 
2:976349 


2*977266 
22977724 
2978181 
2:97 8637 
2979093 


229795 48 
2:980003 


2:580458 
2:980912 
2981366 
2,981819 
2982271 
2,982723 
2,983175 
2,983626| 
2,98 4077 
2,984527 
2,984977 


TP 


N um. 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980! 
981 

Þ 


L garith. 
2,985875 
2.986324 
2,986772 
2987219 
23987665 
2,988113 
2 985559 
24939005 
21939449 
2»989895 
21990339 
| 2990783 
2: 2991226 
| 2991669 
2:992111 
2992554 
2:992995 
21993436 
2:993877 
21994317 
21994756 
2:995196 
22995635 
21996074 
2996512 
21996949 
2,997386 
2,997823 
| 22998259 
23998695 


| 22999133 


| 22999565 
3,000008 


/ 
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CHAP. III, 


T he uſe of the T ables of Sines, Tangents and Lo- 


Efore I come to ſhew how the quantity of the fides and an- 
B ples of any Triangle may be found, by help of the former 
Tables, it will be convenient, firſt to deliver theſe follow- 
ing conſiderations and Theoremes, as neceſlaries thereunto. 

1 A —_ is a figure conſiſting of three fides and three an- 
gles, as is the figure CBA. 
2 Any two ſides of a Triangle, are called the fides of the a 


containing the angle C B A. 


A 


3 The meaſure of an Angle, is the quantity of an arch of a 
Circle deſcribed on the angular point, and cutting both the con- 
taining ſides of the ſame angle, as inthe Triangle AHE following, 
the arch C B, is the meaſure of the angleat A 3 the 'arch K D, is 
the meaſute of the angle at E; and the arch F G, is the meaſure 
of the angle at Hz each'of theſe arches are.deſcribed on the angu- 
lar points A, H, E, and cut the containing ſides thereof. 

4 A Degree is the 360 part of any Circle : Therefore 

5 ASemicircle containeth 180 degrees : And ' © ': 

6 A Quadrant containeth go degrees. 

7 Thecomplement of an angle lefs than a Quadrant, is ſo much 
as that angle wanteth of go degrees, as if the angle HAE ſhould 
contain 50 degrees, the com —_— thereof would be 40 degrees, | 
for if you take 50 from go there will remain 40. | 

The complement ofan angle toa Semicircle, is the remainder 


n 
garithms, in the reſolving of Plain T riangles.| 


ngle 
comprehended by them, as the ſides CB and AB are the fides| 


_— 


thereof to 180 degrees. 
M 9 An 


- 
nn. 
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9 Anangle is either Right, Acute, or Obtuſe. 

10 A Right angleis that whoſe meaſure is a Quadrant, 

11 An Acute angle is leſs than a Right angle or Quadrant. 

12 An Obtuſe angle is greater than a Right angle or Quadrant, 

13 A Triangle is either Right-angled, or Oblique-anglted. 

14 ARight-angled Triangle is that. which hath oneright angle, 

( or ah angle containing juſt go degrees ) as the Triangle A HE is 
right-angled at E, the angle at E being 9o deg. - 


15 In every right-angled Triangle, that fide which ſubtendeth 
(or lieth oppoſite to) the right angle, is called the Hypothenuſal, 
[and of the other two {ides, the one 18 called the Perpendicular, and 
the other the Baſe, at pleaſure, but moſt commonly the ſhorteſt is 
called the Perpendicular, and the longer is called the Baſe. So in 
the former Triangle, the fide AH is the Hypothenuſal, HE the 
Baſe, and A Exhe Perpendicular. 

- 16 In every right-angled Triangle, if you have one of the acute 
angles given, the other is alſo given,it being the complement there- 
of to go degrees; As in the Triangle A H E, ſuppoſe there were 
given the avgle A H E 40 degrees, then by conſequence the angle 
H AE mult be 50 degrees, which is the complement of the other 
to 90 degrees, | 

17 The three angles of any right-lined Triangle whatſoever, 
are equal to two right angles, or to 180 degrees 3 ſo that if in any 
right-lined Triangle, you have any two of the angles given, you 
have the third angle alſo given, it being the complement of the 
other two to; Ma mbes | 

So in this Triangle A B C, if there were given the angle BAC 
30 degrees, and the angle A C B 130 degrees, I ſay by conſequence 
thereis alſo.given the third avgle A B C 20 degrees, it being the 
2.41 of the other two to 180 degrees: for, the two youu 
2 angles 


- _—- > 


"_ - 


| 

[= angles A 30, and C 130 degrees, being added t ie: paar 
Ideg. which - Far pan from 180 We there r Widins' 20 deg. 
Jquantity of the third aogle ABC, * "0s 


12 Inall plain Triangles whatſoever, the (ides are in propor- 
tion one tothe other, as the Sines of the angles oppoſite to t ofe 
fides. So in the Triangle ABC, the Sine of the angle ACB, is 
in ſuch proportion to the fide A B, which is oppoſite to it, as the 
Sine of the angle CAB, isto the ſide B C, which is oppoſite to 
that an les 5 Of, as the Sine of the "_ AB C, isto the oppolite 
lide A | LI ES : 


' [ 
. . 
. v, : 


. 4 F 4 4 £ 
s bs 7 _ 'T P _ L. 5 # 
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C ontiining the dofrine of the dimenſion of right 


lined T riangles whether right-angled or oblique: 


angled, and the ſeveral Gaſes therein reſolved, 


both by Tables, and alſo by the Lines of a 
cial Numbers, "Sines, and Tangents, 


4 * (1027 


- in the foregoing Chapters of this Book, anda 
| FF eeifingnt 5: uſe of the ables ol Siges 2nd Loga- 


rithms ; arid:alfſo delivered: divers n y - Theoremes 


relating to the menſuration of plain Triangles ; 5 if come now 
Jto ſhew how a plain Triangle: may be reſolved, that is, by 


having any three of the fix pare of a plain Triangle given, 
19 find a Durth; - byth« by the ; Tables 'of | 
and-alſo OY the lines of. Artificial Numbers; Se an» 
pebts, on: the Index of: your Table, ſo that' when 

are not ready at hand, you may make uſe of by = ous 
will 12218 ſupply the want do then » as re inti- 
mated.. : 6 


E Inall the Ciſes Following, I hive ail Aſa but of ol 7% 
angles for Oe one rightvangled, and the other obliqu 


TL, 18. % TrgonmanR = | 
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a Tangled, but in either of themT have expreſſed all the varieties that 
[are neceſary, ſo that any three parts beipg given in avy of the 
[a fourth may be found at pleaſure. | 3 I 


A 


The ſeveral caſes of a right-angled Triangle, will beſt appear 
when they are applied in the taking of Heights, as is ſhewed in 
{the next Book, and the oblique-angled Triangle for the taking of 
diſtances there alſo taught 3 ſo that if the line C A, in the right- 
angled Triangle CB A, were a Tree, Tower, or Steeple, and that 
[you would know the height thereof, you muſt obſerve with your 
Ialtrument the angle CBA, 'and meaſure the diſtance B A; ſo 
have you -in the, right-angled Triangle A B C the Baſe A B, and 
ths angle atthe Baſe C.B A, then may you ( by the 1. Caſe fol- 
lowidg ) find the fide CA, which is the height of the thing re- 
quired, nar fly; the length of the line C A, be it Tree, Steeple, 
ar ather obj d% TI.) ; 

Ta the reſalying of plata Triangles, there are ſeveral\Caſes, of 
{which I will only dofiſt on thoſe that have moſt relation to the 
work in hand. And firſt, | 


| Of Right-angled plain Triangles, 3 


CASE I. 


In a-right-angled plain Triangle, the Baſe and the 
| - angle at the Baſe being given, to find the Per- 
| © :pendicular. 


| | be the right-angled _— ABC, there is given the Baſe 


12 thereof B A 400 foot, and the angle at the Baſe CB A 30 de- 
bo 5 opoing is required to find the Perpendicular C A, 


ms 


Now 


_— _ T— Yy 


- au 


A. FI" SOIT "ER 


a a 


[the ſum of them to ſubſirati the firſt number, ſo ſhall the 
[remainder anſwer your queſtion demanded, as by the former 


[there remaineth 2,363498, which is the Lagarithm of 231 


at Cabs wt 
following,z3s,will pla VY 2PPSAD», tn 2f + | 1 9072 


— - 


Cite Trigmann, 


is alſo given 60 deg. it being the complement of the other to: 
90 deg. 4nd theretÞþ;e the angle P4rÞ #9: 65tyger Tip 


the Perpendicular C A the pgprorton bs, > bo 
T1153). DAG 22111 d Ic 


As the Sine of the angle B C A, 60 degrees (which is) 9,937531; 


Is to the-Logarithm of the fide BA, 450Tfoot rh | 

So is the Sine of theangle C B A, 30 degrees 'Whith: is 2:99 ) 

the ſum of the ſecond and chigd numbers pdded—12;30i67y! 

the firſt number ſubſtracted from the fum—19;832537 

To the Logarithm of the fide CA (whichis) 2,363498! 

30 09 Te 7. j{ 10 \3 2 Y pale I F ah 

The neareſt abſolate ge wy 7 gs is 
231 fere, and that is the lengtts af che fide 


| 
, 


naw 4 


the thing required. 3 f 30 (C33:T.09.4 90! 
: , we: = } 1177 «>; | © | 
A.general Rule. Toit ST 01 
| 1316 3632 2m-.:t * \ 


hn all proportions vhatſoever; wrought by Sines and Ls; 
garithms, you muſt obſerve this for a general Rule, v1z, 
[o adde the ſecond and third numbers together, and from 


o 


work you may perceive, where the Logarithm of the fide 
BA 2,602059 (which 4s the ſecond term or number ) is. 
added to the Sine of the angle EB A 9,698970, ( which 
is the third term or number )-.and from the ſum of them 


C namely from 12,301029 ) is ſubſtrafted 9,937531, th 
Sine of the angle BCA, wbich us the firſt number, a 


almoſt, and that isthelepgth of the fide required int feet. 
The ſame manner of; work 1s to, be obſerved AR all. the on 


OJ ,c391i1 
# > & & ' , R "If '! 4 - = 
mm Ja 4 (1, Jad] OO , i! '/ 3:1 33 
; F** "a 
_ #8 Tec 
Ly 6 z . . # 8 . ' ! 
33 22: 8 Tetunin/.: ods il on 
' ' \ "I. q ! » 2 q Fg 
21:18 F196 31 Dion bo on nit 14 + + 
, Ds em  # : K . : " ſ 
TO 14 2113 10} bY — Miro) mor i: 


. . | * - 

I , " Fo? 1 'F 

S& Cikbs Ld pI090D 364% 
* 


#, 10 48:1 0.13 If ha 


© Now becauſe the angle C B Als given 30 deg. the angle BCA © 
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How to perform theſame work, by the lines 


- 


of Sines and Numbers. 


.- Theſe kind of proportions are wrought more eahly by help of 
the lines of artificial Numbers, Sines and Tangents, on the Index 
of-your Table, and exa& enough for any ordinary occaſion, the 
| proportion being known :* As in the preceding Example the 
proportion Was, ' dd þ ” 


As the Sine of the angle B C A, 60 degrees, 

Is to the Logarithm of the fide B A 400 feet, 
Sois the Sine of the angle C B A, 30 degrees, 

To the Logarithm of the fide A C 231 feet, fere. 


Therefore, if you ſet,on of your Compaſſes at 60 degrees 
in the line of Sines, and exttAad the other foot to 400 in the line of 
Numbers 3 the ſame extent of the Compaſlies will reach from the 
Sine of 30 degrees, to almoſt 2 3 I in theline of Numbers, which is 
the length of the fide A C, Which was requited. 


. - 


iy % d/ # 
. Ws | TS Py : 
+79 » 4k0 0” OE Od - . K A 


{-* Or otherwiſe, extend-the Compaſſes from the' Sine of 30 de- 
grees, to the Sine of 60 degrees, inthe line of Sines, the ſame ex- 
|tent will alſo reach from 400, in the line of Numbers, to almoſt 
1231 as before. 
And thus by theſe Artificial Lines, the work is much abbre- 
viated, there being need neither of Pen, Ink, Paper, or Tables, 
y of your Compaſſes. — And for the workipg by theſe 

ial Lines, this 1s ay 


A 


'S 
f 
Ee 
Is 
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A general Rule. 


If you ſet one foot of the Compaſſes in the firſt term of the 
Proportion, and extend the other to the ſecond term, the ſame 
extent ſhall reach from the third term in the Proportion, to the 
fourth Proportional Number ſought. 
| Or, 

If you ſet one foot in the firſt term, and extend the other to the 
third term, the ſame extent ſhall reach from the ſecond term to 
the fourth allo. 


CASE II, 


T be Baſe, and the angle at the Baſe being given, 
to find the Hypotbenuſal. 


I the ſame Triangle A BC, let there be given ( as before) the 
Baſe A B 400 foot, and the angle A B C 30 degrees, and let it 
be required to find the Hypothenuſal B C. 


a c 


3 4:0 © A 


Now becauſe the angle CB A is given, the other angle BCA 
is alſo given, and the proportion is, | 


94937531 


As the Sine of the angle BCA 60 degrees, 
Is to the Logarithm of the ſide BA 400 feet, 2,602059 


So is the Sine of the angle CAB 90 degrees, 


the ſum of the ſecqnd and third numbers added — 12,602959 
the firſt nutnber ſubſtra&ed from the ſum — 9937531 


I PPOODPeD 


To the Logarithm of the fide B C: which is 2,664528 
The neareſt abſolute number anſwering to this Logarithm is 


ha 2, and ſo many feet is the Hypothenuſal B C, Thi 
' $ 


—— 


— — 
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| This work may be ſomewhat abbreviated, and (o may all others 
ofthis kind, where the {; Radius] or Sine of 90 degrees is ingre- 
dient 3 for, the Sine of go deg. conſiſting of 10, and certain Cy- 

hers, neither increaſeth by Addition, nor decreaſeth by Sub- 

ration, more than by the Unite, Wherefore, when Radius or 
the Sine of :90 is to be ſet down, you may adde the Unite only to] 
the number next it, as I have here done, and then will the work 
of this ſecond Caſe ſtand thus 3 


As the Sine of the angle B C A 60 deg. 9.937531 


Is to the Logarithm of the ſide B C 400 12,602059 
So is the Sine of the angle CAB go deg. — 
To the Logazithm of -the fide, B C, which is — 2,664528 


ExaQly agreeing with the former. And here you ſee, that in the 
firſt manner of working there is fix lines of figures uſed, and in 
this butthree 3 but it is. my cuſtom to render things plain at firſt, 
and uſe abbreviations afterwards. 


By the Lines of Sines and Numbers. 


The manner of work is altogether the ſame with that of the 
former Caſe, for the proportion being, 


As the Sine of the angle BC A 60 degrees, 
Is tothe length of the {ide B A 400 foot 3 


SO Is the Sine of the angle CAB go degrees, 
Tothelength of the ſide CB 462. — Wherefore 


Extend the Compaſles from the Sine of 60 degrees, to 400 1n 
the line of Numbers, the ſame extent will reach from the Sine of 
ge degrees, to 462 inthe line of Numbers, and that is the length 
of the fide B C. 

Or you may extend the Compaſles from the Sine of 60 degrees, 
to the Sine of 9o degrees, the ſame extent will alſo reach from 
400 to 462, as before. 


1 SE 11], 
The Hypothenuſal, and angle at the Baſe being 
©. grven, to find the Perpendicular. 


N the ſame Trian le, let there be given the Hypothenuſal 
T2 BE 462 feet, and the angle at the Baſe C B A 3o degrees, to 


find the Perpendicular C A. 
4 of The! 
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' Theangle C A Bis a right-angle, or 90 degrees, and therefore: 
the proportion 1s, , 


0 | 
— > Hol, * 
Fo 0 A 
As the Sine of the angle C A B go degrees, I0,COOOOO 
Is to the Logarithm of the fide B C 462; 2,664.64 2 
So is the Sine of the angle C B A-3& degrees, 9,698970 
To the Logarithm of the fide C A 52,3634 


The number anſwering to this Logaithm is:231 fere, and:that 
is the length ofthe fide C A in feet. | 
Here the Work is ſomewhat abbreviated, for the angle C A B 
being a right-angle, and being the firſt term, when the ſecond and 
third terms are added together, the firſt is eaſily ſubtracted from 
it, by cancelling the figure next your left hand, as you ſee in the 
example : and ſo the reſt of that number is the Logarithm of-the 
number ſought. 


By the lines of Sines and N a 


Extend the Compaſſes from the Sine of 9o degrees, to 462, the 
ſame extent will reach from the Sine of 30 degrees, to 231. 

Or, extend the Compatlleg from the Sine of go degrees, tothe 
Sine of 30 degrees, the ſame extent will reach trom 462, to 231; 
and that is the ſide C A. TM. 


CASE IV. 


The Hypothenuſal, and angle at the Baſe being 
given, to find the Baſe, + ah 
T 7 there be given in the former Triangle the Hypotheniilal 


BC 462, and the angle at the Baſe CB A' 30'deg. then by 
conſequence the angle B C A muſt be $o deg. the complement'© 


the ather to 90 3 now to find the (ide B A, the proportion 1s, - / 
N 


C 
= 


——_— A 


3 


_— — —£ ie 
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*" As the Sine of the angle CAB go degrees, 10,000020 
Is to the Hypothenuſal B C 462, 2,606464? 
$o is the Sine of the angle B C A 60 degrees, 9.937531 


To the Logarithm of the Baſe B A, 12,602173 


The neareſt number anſwering to 2,602173, is the Logarithm 
of 400, and ſolong is the Baſe B A. 


| By the lines of Sines and Numbers. 


As before, extend the Compaſſes from the Sine of go, to 452, 
the ſame extent will reach from the Sine of 60 degrees, to 4c in 
[the lie of Numbers. "2 

| Qr; extend the Compaſles from the Sine-of 90,othe Sine of 
[60,” the ſame extent will Tea@h from 462 to 400, which is the 
length of the Baſe BA. | | 


— 
, 


CASE V. 


The Perpendicular, and angle at the Baſe being 
gzven, to find the Hypothenuſal. 


FF the Perpendicular C A be given 231, and the angle at the 


ypothenuſal B C'may be found 


# 


Baſe CB A 30degrees, the 
thus; for, | 


|; 
As the Sine of the angle C B A 3o deprees, 9,698970' 


Is to the Logar. of the Perpendicular C A 231, 12,363612 
So is the Sine of the angle C AB go degrees, 44000000! 


To the Logarithm of the Hypothenuſal BC, . 2,66 46 42 


{ Here, becauſe the angle CAB is a right-angle, or go deg. 
and comes in the third place, I therefore only put an unite 
before the ſecond term, and from that ſecond term ſubſtratt; 
the firſt term, and the remainder is 2,664642, the abſolute! 
number anſwering thereunto is 462, the fide B C, | 


By the lines of Sines and Numbers; OD \ 


-| Extend the Compaſſes from the Sine of 3o degrees, to 23, the 
| {fame extent will reach from the Sine of. go degrees, ta 462. 

- Or, the diſtance between the Sine of 30 degrees, and god ol 
grees, will be equal tothe diſtance between 231, 2nd 463, which 


giveth the fide required. CORR, Sa 
| "9 CASE| 


— —— 


I [03 Trim ar 


ll ., CASEVI 1 wm ne J; 
T he Hypotbenſal and Perpendicular being gizen 
to find the angle at the Baſe. ...... + ip 


| 
TN the foregoing Triangle there is given the deb BC 
T7 62 feet, andthe Perpendicular C A 231(feet, and it Is TEqui | 


reds to find the angle CB A the proportion 1s,; ; ) 
As the Logarithm of the Hypothenuſal BC 463, 2.66464; 
Is to the right-angle BA C 90 degrees, 10,000000 


So is the Logarithm of the Perpendicular CA 231, 12,363612 
To the Sine of the angle C BA 3o degrees, 9,698970 


By the lines of Sines and Numbers. 


Extend the Compaſles from 462, to the Sine of 90, the ſame 

[extent will reach from 231, tothe Sine of 30 degrees. 
Or, Extend the Compaſles from-462, to 231, the ſame extent 
will reach from the Sine of 9o degrees, to the Sine of 30 degrees, 


'S which 1 Is the quantity of the enquired angle CB A. | 

ay - 
1 Of Obliqueangled plain Tringhes. 
nd "7 CASE' VIE | 
Re | Having £290 angles, and 2 fide frde oppoſite to one ws of | 
— them-given, to find 
$ F4 ) find the Jt de oppoſite to the other. | 
Oo {FN the Triangle QR S, there is given the angle QSR 24 deg. 
2 F* 20 min. andthe angle QRS 45deg. 10 min., ——_— _ 


| 1303 feet, and it Is required to find the fide QR. 


F. -C. Herenote, that in obfique-angled plain Triangles, Ag W' las | 
e in right-avgled, the ſides are 1n proportion one tothe other, | 
t © _ asthe'Sines of the angles oppoſite to thoſe ſites.” Therefore, 
E 


- As the Sine of the angle QR'S 45 deg. 10 min, ; c, 2 $0745 


| Istorhe Logarithm of the (ide'QS$ 303 feer;” © 2,48 1443 
 Soisthe Sine of the angle Q SK 94 deg. 20- mh! of '9,614944' 
: 


= ſum Fo: the ſecond and third ot 12 ,09638 7 
11/7) bn fees while 64850745 
To the be Loguha of the fide QR .. Pe 2,245642 


"The { abſolute wering Logaris 
176, - nes SS EG: F; = wy wb 


ppoomemngp -  Oe—_ | = 7 EE ——— a 


. —_—— __ _ 


— ——_— 


| By the lines of Sines and Numbers. | 


 Thelines of Sines and Numbers will reſolve theſe Triangles by 
the ſame manner of work asbefore. For, | | 
If you extend the Compaſſes from the Sine of 45 deg. 10 min, 
to 303 , the ſame extent will reach from the Sine of 24 dep, 
26 min. to 176, and ſo much is the fide Q R. | 

Or, Extend the Compaſles from the Sine of 45 deg. 10 min. 
to 24 deg. 20 min. the ſame extent will reach from 303, to 176, 
thelengrh of the inquired fide, 


"| 400 * 


| *To like manner, if the angle RQS 116 deg. 30 min. and the 

angle QR S 45 deg. 10 min. and the ſide Q'S 303 feet, had been 
given, and the fide R S required, the manner of work had been 
|the ſame; for, 


As the Sine of the avgleQRS 45 deg. 10 min. 9,850745 


Is to the Logarithm of the fide QS 303 feet, 2,481443 
Sois the Sineof RQ'S t10deg. 30 min. (or 69 deg. 
I. c-., + «:Jo min. which i the complement 5 9,97158 
2 x Ti9deg. 3o min. to 180 deg. ) 
- t $1  \ 1 \ "0" EI 
* © © the ſumof the ſecond and third terms — 12,453031 
| "-h the firſt term fubtrafted — 9,850745 


: -.' To the Logarithm of the fide RS, 2.602286 


| The abſolute number anſwering to this Logarithm is 400, and 

fo'tnuchis thefide RS. 

© _Tlathis con becauſe the angle R QS is more than go degrees, 
t 


© _ you mult therefore take the complement thereof to 180 de- 
7+ grees, ſo 170 deg. 30 min. being taken from 180 deg. there 
- + + remains 69 deg, Zo mn. Sine is the Tame with the' 
;...  - Sineof 110 deg, 30 tain. and being uſed inſtead thereof, will 
-__effethe ſame thing. 


:+5-+ By the lines of Sines and Numbers. 


"Extend the Compaſſes from the Sine of 45 deg. 10 min. to 
g03, the ſarhe extent will reach from the Sine of 69 deg, 30 min. 
to 400, which is the fide RS required "oo © or,\ 

| 1 
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| 


let it berequired to find the angle QR. S3 the proportion is, 


is 45 deg. 20 min. which is the quantity of the angle QR $, 
requited. = | S 


the ſame extent will. reach from 303,, to 45 deg, 19 min. ,the 
angle QR S. F i e659 & © . . +4 TEL 


diltance between 24 deg 20.mn and 45 dag 19 mit. - |: -f 02 


Having two files, and the angle contained bythem 


commonly given, they 
fore inthizplace might 
may be reſolved by1 
which is as followeth. 


" ty 


f 


| 
[ 
L 


— " -- — - —wn——  - 


Lan3 | Trigonontenrio, 


© Or, the Compaſſes being opened tothe diftatice berweth oo 
Sine of 45 deg. 10 min. and 69 deg. 30 min. the fame diſtance 
will reach from 303 to 400, as before. Mt 2 
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CASE VIII. he 
T wo fades, and an angle oppoſete to one of them, be- 
ing given, to find the angle oppoſite to the orhex. 


N the ſame Triangle, let there be given the fide Q S 3043; atll 
J QR 176, together with the angle QS R 24 dep. 20 min; and 


As the Logarithm of the fide QR —_ . X 2,245513 
Is to the Sine of the angle QS R- 24 deg..20 min.' 9,624544 
So is the Logarithm of the fide QS 303, 2,431443] 


The ſum of the ſecond and third numbers — 12,096387 
The firſt number ſubtrafted from the flmm — 2,245513 


To the Sine of the angle QR S. | 9,850374 


The neareſt degree in theſe ſmall Tables anſwering to this Sine, 


By the Lines of Sines and Numbers. 7 


Extend the Compaſles from i 8; to the Shae of 2.4 Uby. 46 thi. 


r, the diſtance þetween-174 Avd 303; will-be- equal to thef 
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—_ 


| hended by them, namely, the angle RQS 110 deg- 392 min. and 


14:1: Is tothe Logar, of the differerice of thefides, 12 7, 2,1 03804 


_ - Forthe performance of this Problem, ſuppole there were give 
the fide QS 303, and the fide R Q 176, and the angle compre- 


it were required to find either of the other angles. | 
Firſt, take the ſum and difference of the two given lides, their 
ſum is 479, and their difference'is 127. Then knowing that the 
three angles of all right-lined Triangles, are equal to two right-| 
angles, or 180 deg;)(by the 17 Theor, of Chap3.) therefore the an- 
ge Qy being 110 deg. 3Q min. if you ſubtract this angle from 
130'deg. the remainder-will-be 69 deg. 30 min. which is the ſum 
of the two unknown angles at R and, the half whereof is 34 deg. 
45min. > | 
4 i, The fdeQS 303 

el ; The &deQ KR fi% 176 
_..., - - The ſum of the ſides - 479 
-700=- Thedifference of the fides 127 


1.4. The balf ſum of the two unknown angles 34 deg. 45 min- 


So; 
2.4. 


7 Ih S 
Thefiuodet Sifertnce of the fides being thus found, and alſo 
the half ſum of the two unknown angles, the proportion by which 


y9u muſt find the apgles ſeverally is, 
-UiaSthe Logarithtn of the ſim of the lides, 479, 2,680335 


So is the-Fangent of the half ſum of the two un- 
known angles 34 deg. 45 min. 

the ſum of the ſecond and third numbers — 11,944991 

the firſt number lubtracted — 2,680335 


WANTS te Tabdaitdf \f5'Jep. 25 min}, 29% 5.2646 56 
F: NY | i a 
Theſe ro JW od beibp added to the half ſum of the two 
unknown angles, namely, to 34 deg. 45 min. the ſum will be 
deg? 20 min; the, quantity of:the-angle'Q R S, which is the 


— 9.841187 


and thus are 


- 


n——_ —_ —_— A. —_ 
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OO —_— 


By the lines of T angents and Numbers. 


Extend the Compaſles from the ſum of the ſides 479,: to the 
difference of the ſides 127, the ſame extent upon the line of Tan- 
gents will reach from the Tangent of 34 deg. 45 min. ( which is 
the half ſum of the two unknown angles ) to the Tangent of 
to deg. 25 min. and theſe 10 deg. 25 min. added 'to, and-ſub- 
tracted from the half ſum, as before is ſhewed, will give the quan- 
tity of either of the two unknown aogles. 


CASE X. 


T he three ſides of a right-lined plain T riangle be- 


cial content thereof. 


Irſt, add the three ſides together, and from the half ſum ſub- 

tract each (ide ſeverally, to the end you may have the ditte- 
rence betwixt that half ſum, and each fide; this done, add the 
Logarithms of the ſaid half ſum, and of thoſe differences toge- 
ther : and laſtly, dividing the ſum of thole Logarithms by 2, you 
have the Logarithm of che ſuperficial content, or area, of the 


Triangle. 
EXAMPLE. 


Let the Triangle given be ABC, tie fides thereof being 
20, 13, 11, how much is the ſuperficial content thereof ? 


The ſum of the fides is 44, the half ſum is 22, the differences be- 
twixt each fide and that half are 2,9, 11, which numbers rank in 
this order following. | 


The Area or Content required, 66 1,819544 


ing given, bow to find the Area, or the ſuperfi- | 


The half ſum, 22 I,342423 
(2 0,30103O | 
The ditterences, 9 0,954243 | 
1 1,041393 | 
The fam of the Logarithms 3,639089 | 


T rigonometrie. L:s. 3. 


And this Area, or ſuperficial Content thus found, is alwayes of| 
the ſame nature with the ſides of the Triangle; that is to ſay, if 
the fides of the Triangle be given in feet, then is the content found 
in feet 5 alſo, if the (ides be Perches, you ſhall have the content in 
Perches ; and ſo of any other meaſure whatſoever. 

Other Caſes might be added, but in this place at preſent let 
theſe ſuffice : And now I ſhall proceed to ſhew you the further 
Uſe of theſe Tables and Lines, 1n the ſolution of divers Problems, 
which areof frequent uſe in the PraQtice of Surveying. 


Co ofoarte FaCTo vor poppoboveeecunh 


The Second Part. 


— 


_ 4 


=Pta2y H E Table of Logarithms, or Line of Numbers, are 
FN of ſingular uſe in caſting up the. content of any 
©: Swperficies , and for Land meaſuring particularly , 
» Mr. Gunter bath ſeveral. Propoſitions, like unto which: 
7 WA_] will here inſert divers others, which will be of ſpe- 
cial uſe in the Praftice of Surveying, ſhewivg. you haw: they: way 
be wrought both by the Table of Logarithms, ang alſo by the Line 
of Nembers, on the edge of your Index. © OO: 


— 


PROBLEM I. 


The length and breadth of  a'Right-angled Paral- 
kelogram being given in Perches, to find the con- 
tent thereof in Perches. | 


N the Parallelogram ABCD, A 2.7 Per. B 

! let the length A B be 25 Per- P 
ches, and the breadth A C 12.8, - al * 320 vr © 
that is, 12 Perches, and 8 tenth A 9 
parts of a Perch, and the con- : A | a 
tent in Perches is required. —The ©] 5 
proportion 1s, | | 

6 2S G- » D 


As 1 Perch, is to 12.8, ( the breadth-in Paiches ) FF 
So is 25 Perches, ( the length in Perches 


To 320, (the conteatia Perches,) :. ..-7 


By the Logarithms...> 


The Logarithm of 12.8 is w- 


— 1,107509'': 1? 


The Logarithm of 25 is — 1,397940 


Their ſum 2,505149 


Which is the Logarithm of 320, and ſo many ſquare Perch 
are contained in the Parallelogram A B C D. | 
— * 


w 


ad. 4. 4. 


CE ———— 
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By the Line of Numbers. 


Extend the Compaſſes from 1, to 12.8, the ſame extent will 
reach ( the ſame way) from 25, to 320, the content in Perches 
as before. | 

Or, 


Extended from 1, to 25, it would reach from 1 2.8 t0.320. 


Mt a —_—— 


—— 
S 
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,PROB. II. 


T be length and breadth of a P arallelogram being 


given in Perches, to find the content in Acres. 


O in the ſame Parallelogram A B being 25 Perches, and A C 
12.8 Pexchesz — The proportion is, 


As.160 (the Perches contained in one Acre ) 
Isto 12,8 (the breadth in Perches ) 


So is 25,( thelength in Perches,) 
\ To? (the content in Acres. 


By the Logarithms. 


The Logarithm of 160 is — 2,204119 


The Logarithm of 12.8 1,107209 
The Logarithm of 25 — 1,397940 


| Their ſum — 2,505269 
The Log. of 160 being ſubtrated there remains 0,301150 


{ Which is the Logarithm of 2; ſo that in the Parallelogram 
|ABCD, there is contained juſt 2 Acres. 


By the Line of Numbers. 


 * 2 Fn, = 
Extend the Compaſſes from 160 ( downwards ) to 12.8, the 
{ſame extent will reach from 25 (downwards) to 2, the con- 
{tent in Acres, - 


| 


A 


=. . * - 
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PROB. III. 


T he length and breadth of a Parallelogram being 
given in Chains, to find the content in Acres, 


5:40 | 2.4 Pev. B 

N the Parallelogram ABCD,. A _ CONT — ol 
| ler the length thexeof CD. 432.0 BP 
be 6 Chains 25 Links, and the «a 
breadth thereof B D: 3: Chains 
20 Links, to find'the content <,; 
thereof in Acres : — The pro- 
portion 1s, 


As 10, is to 3.20 Links ( the breadth, ) 
So is 6 Chains 25 Links ( the leogth, 1) 
To 2 (the content in Acres. ) 


By the Logarithms. 


The Logarithm of 10, is —— 1,000000 
The Logarithm of 3.20, is — — 0,505149 
The Logarithm of 6.25, is — 0,795881 


Their ſum is — 1,301630 


From which. 1,cooooo being. ſubtracted , there rethains 
0,301030, Which is the Logarithm of 2, and ſo many Acxes are 
contained in the Parallelogram ABCD. 


_ . _— 


— *OO— — —T 


PROB.-IV. ; bai 


T be Baſe and Perpendicular of a Triangle being 
given in Perches, to find the content in Acres. 
N the Triangle | : 
I ECD, let the 
Perpendicular E F 
be 38 Perches, and 
4 tenth parts of a ' 
Perch, and the Baſe 
CD 75 Perches : 
To find the content 
tn Acres, — This is 


the proportion 


—_— a DM. 
CC ——_— 


As 320, is to 38.4 & the "PRA ) 
So is 75 ( the Baſe, 
To 9 AT content ol Acres. Js 


__. ©. the ” Ay 


The Logarihm of 320, Is ———— 2,505149 


A Logarithm of 38.4, is —en Lo > 1,584331 
The Logarithm aſs, » 1s - T 3875061, 


Their ſum is — 2. 459392 
From whick 2.505189 berg ——_—— 
there remain go 0,954243]|- 


Which is the LED. of 9, and ſo many ni are contained 
i&the Triangle 


By the Line of Numbers, 


Extend the Compaſles from 320 ( downwards ) to 38, 4, the 
ſame extent will reach: {dowawards )' from 75, to 9, the quan- 
tity of w—__ in the Triangle contained. 


# dt a acs” 


PROB. V. 


Th Baſe and Perpendicular of a Triangle being 
given in Cbains, to find the content thereof 

in Acres, 

O in the former Triangle, the Perpendicular E F beiog 


9 Chains 60 Links, and the Baſe C D 18 Chains 75 Links, to 
find the content in Acres 3 — The proportion is, 


T3 © (tha Perpendicular, 
WM \V ) \ 17 ; ihe Bale,) tog tog (thecoment.) 


"By the Logarithms. 
The Logarithm of 20, is - 1,301030 


—————— 


The Logarichm of g.60, is — 0, 
The Lens of r9. 75, 18 — — 1.2 73001 


Their ſum is — 2,255272 
_ which 1,301030 (the Logar, of 20 ) being ſubtracted, 


there will remain 0,954242, which is the Logarithm of 9, the 
content of the Trianglein Acres. 


ew —_— _ FY —_—{ 
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the Rules ©* 
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which is 1,2730013 wherefore, if ( inſtead thereof ) you 
take the Logarithm of 18.7 ( omitting:cthe- 5) which is; 
1,271842, the work will be nearthe lame, for thÞ Loga- 
rithm thereby - prþduced wil be 0,953033, which is the 
neareſt Logarithm in your Table to 9, and ſo will produce 
the ſame etfect, as if you bad.had the Logarithm of 18.75 : 
—- And thus may you do if your Numbers were greater ; 
As, if-the Baſe of a Triangle were 27 Chains 81 Links, and 
the Perpendicular 12 Chains 94 Links, the Area of that Tri- 
angle will be feund to be 12 Acres, as by the Example here 
wrought may appear. 


The Logarithm of 20, Is — Ln tmrnmtnns L 1,301030 
The Log. of 27.91, is — 1,444201 hinſtead of (27.8— 1,444045 
Es Po which F ) -: 

"2t131 take the '7'.* 
The Log, of 12,94, is — 1,111934- Logar, oft 12.9 — 1,110589 


. Theirſumis— 2,556135: :; Their ſum is — 2,554634 


|— 


*”© 


tract the Log. of 20, Or — 1,2536c4 
and there remains 


From both which ſub- on 
$1,55195- _ 


- 1 TIOTED | M ol \ b. Ha ad Fa \ 
- Fithier of which in-your Table will be found to be: ha Loga- 
richm'of 18, and'ſo'many Acres areFaqntained in fuch'aTriagle, 


By the Line of N umbers. 


For the-firſt Triangle, — Extend the Compaſſes from 20 
(downwards ) to 9.69, the ſame extent will reach froni/18.75 
( downwards ) to 9, the content ofthe Triangle, in Acres., - 


For the ſecond Triangle, — Extend the Compaſies from 20 
downwards to 12.94, the ſame extent will reach from 27.81 
rome ) to 18, the content of that Triangle in Acres. 
FITTTJCTET 1 'V: + my al 


P R OÞ, V [. 


aA 


——— 


3 1” 


© "chee,to find the breadth of the Atre. 
£50303.1 we2 tis 1794 


C Note, your Table of Logarithms in this Book going but; 
to 20CO, you cannot therein find the Logarithin of 18.75, 


©9.10 © Farlong ſhould be \46-Perches lobgj/ arid you would 
k knqwy what breadeh it 'muſt beth, make an Atre's —<Ths is 
" 91226 ar 21 244m og ff nol Tom 2 1D is 


As 


kf 


" 2 


— -  — ———— Pp EI Er 


' Trigonometrie, — —  L1% 3. 


As 50 (the length of the Furlong in Pezches, 
Is to 160 Perches 3 

So is 1 Acre, : 
To 3-2 (the breadth of the Acre in Perches. ) 


By the Logarithms. | 


The Logarithm of 50, is — — 1,69970 
The Logarithm of 160, is —-——— — 2,20411 9; 
The Logarithm of 1, is ————— _— 

The ſum — 2,204119 
Subtra& 1,698970, and there remains 0,505 149 


Which is the Logarithm of 32, that is, 3 Perches, and 2 teath 
parts of a Perch, and ſo broad muſt the Furlong be to make it a 


juſt Acre. 
By the Line of Numbers, 


Extend the Compaſſes from 50, to 160, the ſame extent will 
reach, the ſame way, from 2, to 3.20, the breadth for the Acre. 


PROB, VII. 


T be.length of the Furlong being given in Chains, 
to find the breadth of the Acre in Ghain- 


meaſure. 


if the Furlong be 6 Chains 56 Links long, how broad muſt 
Q; it be to make an Acre ? To perform which, -— This is 
the Rule; 
As 6.56 ( the length of the Furlong in Chains, ) 


Is to 103 So is 1 Acre, 
- To the 1 Chain 53 Links, (the breadth of the Acre in 


Chain-meaſure. ) 


_ By the Logarithms. 
The Logarithm of 6.56, is —————— c,816904 


-:3* v The Logarithm of 10/4 is —<=——— "I, 
The Logarithm of 1,1 is — ———— 0,0c0000 
IL - »% \ ab AL 


; Their ſum — T,c00000 

. - - From which ſubtraQt 0,816904, there reſts — 0,183096 
Which is the Logarithm of 153, that is, x Chain 53 Links, and 
{@ broad muſt the Furlong be, to makeit an Acre. : 
4 Re. 0 ST: yi 


"= Ot = - —_— — — —w—_ <> -- « 


| 


Which is the Logavithm 6f" F. 78. / ther yo 5" Ol 18 
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By the Line of Numbers, 


Extend the Compaſles from 6.46 ( downwards) to 10, the 
ſame extent will reach, the ſame way, from 1, to 1.53, the 
breadth of the Acre 1n Chain- meaſure. 


PROB, VIIL 


ing given either in Perches , or Chains and 


Links, how to lay out any quantity Acres re- 
quired, retaining ſtill the ſame RA of —_ 


OUppoſe HIKL were a y_ 7. 2H 00 I 
piece of Land, the fide $7} GJ) 1 ® 
whereof from H to K were E7 «\ 
g Chains 75 Links, and from Me 
that ſide I would lay out a 2 We 
parcel which ſhould contaiq 
7 Acresz How much breadth | 
muſt be ſet off from Hand , — 
K, towards I and L? to per- | ay 
form this, — This is the proportion: 


__$.> + 


As 9.75 (thelength or breadth given, ) 
Is to 1.00000 (or 1 Acrez) | ” 

So is 7 (the number of Acres required to be {aidout,: wr 
To 7 Chains 18 Links, (the R706 J:' 


By the Logatthns. F 


The Logarithm of 9.75, ——5 


The Logar. of 1,00005 ( ox 1'Acte) i 
The Logatithm of 7, i$-— 


_— 
Th j1 (1 21 2H) : 


ey r ſum the fame — 0,84509 
-0,989005 being ſuber ged, there '(etyu42 0856093 


fb 1:1 


T he length or breadth of any piece of Ground, bel 


Links; and fo _ beiog aol (raked our from H to M,[ 
and from KN, 'and le Welle feed es 
ſhall ielofe the pieck of MA Roaming job oficens 


as was required, 


- _ <o—_ A ) | — 


T rigonometrie, \ Lrs. 3 


By the Line of Numbers. 


Extend the Compaſſes from 9.75 ( the length or breadth 
given )) to 7, (the quantity of Acres to be ſet out :*) The ſame 
extetit will' reach from 1 Acre, to 7.18, that is, to 7 Chains 
18 Links, and ſo much being ſet from H and K, towards I and L, 
as at M and N, the hedge M N ſhall incloſe a piece containing 


7 Acres, 


—— 


PROB. IX... 


The Area, or Superficial content of any piece of 
-\ Land being given according \ fo one, kind of 
\1Perch, ro find how much the ſume Piece of Land 
would contain if it were meaſured with a Pole 
or Perch of another length, differing from the 


former. 


Ike Plains are in proportion one to. another ,'as/ are the 
Quadrats ( or- Squares ) of their, bomologal ſides z and 


therefore, 


As the Square of the Perch by which the Land is to be meaſured, 
Is to the Square of the Perch by which it was meafured 3 

So is the Area giver, . ,, . _. 

To the Area required. , 


Thus 3 .Let the figure B be a piece of Land, ( ſuppoſe-a Wood)) 
{which being meaſured by a' Chain of 18 Faot, ( which is the! 
| b your _ ſhould contain 61 Acres, 
10d 1 parts Of 5 and It were re- 
0] $13 orhly Wa Ares the ſame Land 
would contain, if it had been meaſured by a 
"Chain of 16 Foot 'atid an half % the Perch, 


IT 


to work it; 


2: enls tothe $quaze of! 18,56 the Perch by-which the Land was] 
14 01 H cm;tmeafured) ands 32,43 | | + = oi 
.V1So bs'61:31Cthequamity,as;meaſured by the 18 foot Perch.) | 
,:219/To #3; Gabe Quantity 'when meaſured by the Statute Perch 

_ of 16x.) Es | 


———_—__—m»—_—— _— , ogg 


[Chain of 16: foot in the Perch. — 


_— 


By the Logatithits. | rs 


The Logarithm of 272.25 you cannot find in your .Table, 
wherefore ( becauſe it is the Square of 16.5 )) double the Loga- 
rithm of 16.5, which is 1,217484, atid it makes 2,434558, which 
is equal to the Logarithm of 272-254 and ſo muſt you doin other 
the like caſes. Now to proceed : 


' FS \ TY "I 
The Logarithin of 272.25, === _——— 2.434968 


The Logarithin'of 324, is =—== === 2,510545 
The Logarichm of 61.3, is CETECAEASIMEDA WTWCTIEOY 3,781460 
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Their ſum — 4,298005 
The firſt number ſubtrated there remains — 1,8630P 


4, 4 
Which is the Logarithm of 73, and ſo many Acres would the 
piece of Land have contained if it had becg meaſured with a 


On the contrary 3 If this piece being meaſured by a Conn of 
16+ in the Perch, ſhould have contained 73 Acres, and it ha Dem 
required to know haw many Acres it would bave contained; hac 

it been meaſured by the Chain of 18 foot in a Perch, the Opera- 
tion would have been as followeth. 


The Logarithm of 324 ky _ LATE — 2,310545 
The Logarithm of 16.5 , is 1,217484 

The ſame again nin 1,217 484 
The Logarithm of 73 , is <————— 1863323 


Their fum —- 4,298291 
The firſt number ſubtracted there remains — 1,787746 
aqprmes he : 


m0 1,90 4 11 T1 
Which is the Logarithm of 61.3, which is 61 Acres and 2 tenth 
parts of an Acre, and ſo much doth the Land contain if meaſured 
with an 18 foot Pole. * FRY 


By the [Line of Nutribers: 


This Work ( by the Eine of Nitibers) is done trote taſily, 
= _ is no need of ſquaring of the Feet in the Perches,,þut 

o thus; &-: ; 
Fot the fitſt Example; — Extend the Compaſſes from t6.5 to 
18, the facie extent will reach thefarheway ftoth 61.3 eo anorhet 
number upon the Line, and from that 'other number forward 66 
73, which is the content when mealſitzed by a Statute Perch. 


For 


106 


T rigonometrie\. L1 B. 2, 


"For the ſecond Example, — Extend the Compaſles from 18 
(downwards )to 16.5, the ſame extent will reach from 73 (down. 
wards) to a fourth-ht'mber;aud from that fourth number to 61. 73, 
and-that is the quantity if it be meaſured by a cuſtomary Perch 
VO ORIEad: bi Iiti POOR) bs 


= 
3 20h }*_ 7. 


— 


! Jy END. 


roy Neel: 531 PROB. x. 


The Area or Content 0 La any Plat © f Land being 
+; Bfven, (- (and the Scale lift or or ) to find 
>the $ — which the ſame-Plat was Plotted., 


= the Fegrna. B. (in the-laſt Problem .) be a piece of Land} 
ſaid to cogtain 8 Acres, and you delire to know by what 
Scalefit was Plotted 
© Firſt, take 'ary Scale, ( as ſuppoſe that of 12 in the Inch) and 
caſt up ' the Content of the Plat thereby,” Cas is hereafter taught 
in _ fourth Book. and ſo doing, ſuppoſe you find the fame Plat 
Oagpobt It 'Aeres) "and 5& tnndredth parts of an Acre, (thatis 
half Acre which ſhould by the aſſertion be 12 Acres : Now 
nd the true © Sole by and it was Plotted, this is the pro- 
ey 5 wn 


Rt the quantity of Acres found, Fg 11.5 Acres) 
- sto the Square of 12, the Scale by which you meaſured, 
( viz. 144) - 
So is the Content given, (' VIL. g Acres J 
.. To 105, the Square of the Scale by which it was Plotted, 
- Coin. 1 IO. .) 


gu” 
4 +% «4 ** 


% 


By the Logarichms 


#53 Þ | c 0 


2981 The © La of It. * is 1,060698 
| The Logarithm of 144, is - "_ 53362 
The Logazithm of '9;,* 3s, mp —rpi— ©0,903090] 


| 
| Their ſum — 3,061452 
oh 1, The firſt Logarithm nbratted, there remains — 2,000754 


þ © Which is the Logarithm 4 100, the Square Root whereof l 
10,.and ng t Is- a, Scale by which the Plat was Plotted. — Or, 
gund the zarithm 2,000754, You may take 


| 1 


ou have f 
Thu heteck WHT: is 1:900377s which will be the Logarithn 
His Nl for your. Scale require 
By 
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By the Line of Numbers. 


Extend the Compaſſes from 11.5 (downwards) to 8, the ſame 
extent will reach from 144 (downwards) to 1o, the Scale by 
which the Plat was Plotted as before. 


Divers Problems of this kind might be added, but theſe being 
moſt neceſſary, I ſhall trouble the Reader with no more at this 
time, but coaclude this Third Book. 


T he end of the Third Book. 
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COMPLEAT” 


SURVEYOR. 


"The Fourth Book, 


— | WF A” I IF Y A 


In Two Parts 


'T H E- AR G '#, ME N F: 
065 27 T hath hitherto been our buſineſs 


to \ provide neceſſary Inſtruments, 
J "and to learn ſuch*things, which 
| Y of. necefſirs ty ought to be known 
JW IS EA Sefoie we enter the Fields to Sur- 
vey." Bring thus provided, we come now to 
apply. theſe Inftrumengs, abd other things before 
learried, ta 'prictice, and that ſeveral. wayes : 
Firſt, "in iy rang bf. Help Bits. and Diſtances, whe: 
ther Ne efſible of cceſFle and then i in Sttr- 
Ar Ts fn this Book k every kind of \ work 
5 Sar e ſeveral wa waycs, b three 1 34 
oF Iofhilmens'Y is. the Pi Tub the 
Jelie and 'Cirtyohſeren for. by pres) the co 
oruity and harmony © ol "the ſeveral Frith 
_ eaſily be alert? and the truth of evi every 
Aa  Exam- 


E—_——_—— _ _ —— g_— —_ _— ©. - ——__ 
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The Argument. Lim g 


Example may the better appear. Here is alk 
divers wayes of Surveying by one and the fame 
|Inftrament, that is, to take the Plot of a Fie 
ſeveral wayes, and to meaſureall kind of Groxnds 
whatſoever, whether Woodland or other. In the 
Firſt Part of this Fourth Book , you are allo 
taught how to Survey ” ny bepdol.te-or Gir- 
cunferentor, by way of Traverſe, ( as they do 
koep their account at Sea) whereby, when you 
have gone over your work, you tfly ( by exa- 
mining your F7zeld-Byok only ) know whether 
you have —_ right or not, before you be- 
gin to Protra#; and if you'find your work 
erroneous, you may amend it before you go out 
of the Field. And there is allo addcd in this 
Edition, other manner .of wayes of Surveyi-g, 
both exa& and compendious, . Here is allo 
ſhewn how.totake the Plot of a whole Memnor, 
to find the content or quantity thereof,” and to 
keep your account in your Field Book, after the 
beſt and moſt eaſieſt, manner. with. divers 
Rules, Cautions and Direzons neceſſary to be 
obſerved in that Work. Y ou have allo. in this 
Book , the mapner how to lay out ſeveral Far- 
longs in Common Fields, and to incloſea = 
yogin Common, and to give 2 particular kj 
the- Arrable Leys and Meadow Grounds in the 
ſame Lordſhip : Alſo how to Plot Mountainous 
and uneven Ground; with divers other matters 
and things pertinent to Sxrveying, which would 
be too tedious here to enumerate. 


i 


THE| 


\C} bow 
ee EI 


The Firſt Part, 


The Application and Uſe of the! ſeveral 


InsTRuMENTS ( before deſcribed ) 
in the practice of *' 


SURVEYING. 


CHAP. I... : 
The uſe of the Scale. 


SlAving before deſcribed the ſeveral Tnſtruments be- 


| them: and firſt, of the Scale, 'The Scale is princi- 
Y pally intended for the laying down: of lines , for 
POL LEP) which purpoſe the ſeveral Scales of equal parts are 
there divided, ſome of greater and ſome of leſſer quantities, but 
all of them into 10 diviſions apiece : the uſe of all of them being 
the ſame, for each line is divided into certain equal parts repre- 
ſenting 8 Chains, and theſe grand diviſions are numbred with 
Arithmetical figures by 1, 2, 3, &*c. to the end of the Ruler, 
upon which the Scales are deſcribed; and the uppermoſt large 
diviſion is again divided into 10 other ſmaller parts, every' part 
containing 10-Links of your Chain, each of which ſmaller parts 
you may ſuppoſe to be again divided into 10 other lefler parts, 
repreſenting ſingle Links of your Chain. 


1 Any diſtance being meaſured by your Chain, 
how to lay down the ſame diſtance upon Paper. 
Suppoſe, that meaſuring along a hedge, or the diſtance between 


from your Scale, and lay it down upon paper, do thus. 


Aa 2 Firſt, 


Im —_ 


| longing to Surveying, I will now ſhew the uſe of 


any two marks or places, with your Chain, you find the lengtb| 
thereoftocontain 5 Chains 60 Links': Noy to take this diſtance} 


| 
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Firſt, Draw a line as A B, then place one foot of your 
Compaſſes upon your Scale at the figure 5, for your five 
Chains, and extend the other foot to fix of the {mall di-| 
viſions, { which repreſents the 60 Links ) then (ct this 

> diſtance upon the line drawn from A to B, ſo ſhall the 

" " ha6 A B-contaiti *5 Chains 60 Lioks, if you take the di- 

/ ſtaricefrom the Scale of 10 in anlInch, which Scale hath 
10 atthe top thereof in large figures. 

But if you would have your line ſhorter, and yet to 
contain 5 Chains 60 Links, then take your diſtance from 
a ſmaller Scale, as of 12, 16, 20, or 24 in an lach, fo (hall 
the 5 Chains 60 Links end at C, if taken from the Scale 
of 12. ui an Inch, br at D, by the Scale of 16, or at E, 
by the Scale of 24 : either of which lines will on 
5 Chaitis 69 Links,'and'be in proportion one to the other 
as the Scales from whence the! were taken. And in this 
manner may any number of Chains and Linksþertaken 
trompay of the Scates. o; S 

2 A right-line being given, to find bow 
many Chains and Links are therein con- 
tained, according to any Scale aſſigned. 


Suppoſe AB wete a line given, and it were required 
to find how many Chains and Links are contained there- 
in, atcording to the Scale of 10inan Inch, Take in your 
Compalles the length of the line A B, and applying it to 
your Scale of 1 in an Inch, you ſhall find the extent of 
the Compaſles to reach from five of the great diviſions, 
| to (ix of the leſſer diviſions, wherefore the line A B con- 
x tains '$ Chains and 66 Links : The like muſt be done 
f for any line, and alſo by any of the other Scales. 

\ © But here you mult remember, that in laying down of the 
| +; lengths of Lines by your Scales, that whatſoever Scale you 
'.. beginyour work with, with the ſame Scale you muſt continue 
itto the end, not laying down one line by one Scale, and ano- 
- ther by another 3 but if you would have a large work in 2 
little room, then uſe a ſmall Scale; as of 24 or 3O inan Inch; 
but on the contrary, if you would expreſs every ſmall parti- 
cular, then you were-beſt to uſe a larger Scale, as of 10 or 12 

|  ankach. ; I 3. 4 
 WpontheWller there ts (beſides the feveral Scales of equal 
Pars) Aling grew 00 San ons numbred by 10, 20, 30, 
&*. 0 90, and this line ſerveth to protrac or lay down angles; 
but in all the prattice of Surveying, a Protractor is much more con- 
yenient, yet fqr other uſes; this line may be very ſerviceable, and 
when a Protrador is wautivg, it may ſupply that defe& : the man- 

er how toule it is thus. 

Tre 3 How | 


— OO 
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3 How to lay down iifon paper, an angle con-\ VS 

taining any number of degrees and minutes, 

by the line of Chords. FR: | 

Draw a line at pleaſure, as A B, and from the point A\ let it be} 

required to protract or lay down'an angle of 40 deg. 20 min. | 
- Firſt, extend your | | 


Compaſlcs upon the 
line of Chords, from 


the beginning there- f 
of, to, 60 degrees al- / 
[ 


ways, and with this 
diſtance, ſetting one 
foot upon the point 
A, with the other 
deſcribe the pricked ; 
arch B C, theh with —-e 

'B 


your Compaſlles take y 
46 degrees 20 minutes ( which is the quantity of the angle which} 


is to be laid down ) out of the line of Chords, from the beginning| 
thereof to 40 degrees 20 minutes 3 then, ( the Compaſſes ſo reſt-| 
ing) if you ſet one foot thereof upon B, the other will reach 
upon the arch to C, Laſtly, draw theline A C, ſothe angle CAB 
ſhall contain 40 degrees 20 minutes,/ 


4 Any angle being given, to find what number| 


- 


drawn 


of degrees and minutes it containeth. - 
Sappaſe C A B were an aogle given, and that it were'required 
to find the quantity thereof, -Open your Compalſles ( as before ) 
to 60 degrees of your Chord,/and placing one toot 1n'A; with the 
other deſcribe the arch C B, then take in your Compaſles the di- 
the ſtance C B, and meaſuring that extent upon the line of Chords, 
Ou from the beginning thereof, you ſhall find it to reach to 4o degrees| 
ue 20 minutes, which is the quantity of the required angle. | 
0- If any angle given or required ſhall contain above go degrees, 
| 2 you muſt then protract it at twice, by taking firſt the whole line, 
F and then the remainder, or dividing the angle into any two parts 
1 equal unto it : As if the angle-were 159 degrees, take 80 and 79 | 
[2 deg. or 90 and 69 deg. Oc. | 
' dan Bana CHAP, Il. FR 
3 'the: | P26 
b Of the Ofe of the Protraftor < 
d Lthough the etief uſes of the Protrator wopBy performed 
, A by the line of Chards laft fpoken of, yet for zvoiding ſu- 
| pertuous kaes 2nd arches, ( which muſt otherwiſe be 


— 
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Firſt, draw a right-line at length as A B, then on any part there- 
of, ason C, place the Center of the Protractor, in which point alſo 
fix your protraCting-pin, and furti the Protractor about upon the 
Center, till the Meridian line of the Protrattor ( noted io the de- 
ſcription thereof with E F/) lie dizeQtly on this line A B, the Semt- 
circle of the Protrattor lying upwards ( or from you.) then hold- 
ing with your left kind the Protrafter faſt there, with your Pro- 
trafting-pin cloſe'to the edge of the Semicircle of the ProtraQtor, 
at the diviſion'of 50 degrees, mark the, point D with your Pro- 
tratting-pin, and draw the line C D,; ſo ſhall the angle D CA 
comin $o. degrees. ; 


ne nSomE—_  - ——— 
" * —_—— 
Fl 


x 
4 


© 


— — 


A C B 


2 Any angle being given, to find the quantity 
thereof by the ProtraFor. 


Suppoſe D CB were an angle given, and that it were required 
to find the quantity thereof by the Protractor. Firſt, you muſt 
apply the Center of the ProtraCtor to the point C, and the Meri- 
dian line thereof dire&ly upon the line D C, then ſhall you find 
the line CBto lie directly under 130 degrees of the ProtraQtor, 
and ſuch is the quantity of the angle D C B required. 


CHAP. III. 
Of the Plain Table, how to ſet the parts theredf 
together, and make it fit for the Field. 


| Hen you would make your Table fit for the Field, lay 
| the three Boards thereof together, and alſo the ledges 


| 


at each end thereof in their due places, according as 
| they 


——- ——  - * 
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they are marked. Then lay a ſheet of white paper all over the 
Table, which muſt be ſtretched over all the Boards, by putting oo 
the Frame, which biades both the Paper to the.Bo and the 
Boards one to another. Then ſcrew the Socket onthe back fide of 
the Table, and alſo the Box and Needle in its due place, the Mex 
dian line of the Card ( which is in the Box ) lying parallel tothe 
Meridian or Diameter of the Table 3 which Diameter 1s a right- 
line drawa'upon the Table, from the — the degrees 
through the Center, and fo to the end ofthe degrees. Then put 
the Socket upon the head of the Staff, and there ſcrew it. AMo, 
put the Sights upon the ladex, and lay the Index on the Table, fo 
is your Inſtrument prepared for uſe as a Plain Table or Theodo- 
lite, the difference only being in placing of the Index, for when 
you uſe your Inſtrument as a Plain Table, you may pitch your 
Center in any part of the Table, which you ſhall thiok moſt con- 
venient for the bringing on of the work which yau intend : But if 
you uſe your Inſtrument as a Theodolite, then the Index muſt be 
turned about upon the Center of the Table, for which purpoſe 
there is a piece of Wyar which goes through a ſmall hole of Braſs 
faſtned to the Index, and ſo into the Center, by which means the 
Index keeps his conſtant place, only-moving upon the Center. 
Your Inſtrument being thus ordered; you may uſe it either as 
a Plain Table or a Theodolite, but if you would uſe it as a Cixcam- 
ferentor, you need only ſcrew the Bax and Needle to the Index, 
and both of them to the head of the Staff, with a braſs ſcrew-pin 
fitted for that purpoſe, ſo that the Stafi being fixed in any place, 
the Index and Sights may turn about at pleaſure without moving 
of the Staff; and now is your Inſtrument a good Circumferentor, 
nay better than that befare deſcribed inthe ſecond Book, 
Alſo, when you haye occafion'to meaſure any Altitude, han 
the Label upon the farther Sight, and thus are you exadtly fit 
for all occaſions. | | 


—W Y - Tr. *$ - ” —— 


CHAP. IV. 


How to meaſure the quantity of any angle in the 
Field, by the Plain Table, Theodolite, '4 
Circumferentor : 4nd: alſo ta obſerve an augle 
of Altitude. FP 0 ay: F 


Qu muſt underſtand, that whan I mention the Plain Table, 

,or perform any work thereby, that I mean the Table 

when it is covered with a ſheet of ;ypon which all 
obſervations of angles that are taken uponthe Table in the Field, 
da 2gtce exactly in proportion with thoſe of the Field it ſelf, but 
are 


wy 


DA. A. ES. em 


OE — X -_ —_— - - - —_ * > pn. So ———— 


_ The Uſe of ſeveral | L l B 4] 


are not. denominated: by their quantities, but by their ſymmetry 
os proportion.” '® IT hes 
\Secondly, when I mentipn the Theodolite, or wotk by that In: 
ſtrument;'T do not mean the 'Theodolite' before deſcribed in the 
2 Chupter of the 2/Book3 but I mean the degrees deſcribed on the 
frame of the Table, which fopplies the uſe theteof. 

1 Thirdly, when T mention or make uſt of the Circumferentor, 1 
mean the Index with the Box and Needle ſtrewed to the Staff. 

C \ Having thus given you a ſufficient deſeription of the ſeveral 
.z\\ Inſtruments andtheir parts, I comenow to the uſe of them, 
:»,:ſhewing how any angle inthe Field may be meaſured by any 
1:1 oftbem. | And, © >; - 


«13G 7 PE a ' ; ; 
1 How'to obſerve an angle int the Field by the 
.:-r: Plain:Table. '. | 


::Suppoſe E K and K G to be two hedges, or two ſides of a Field, 
tocleding the:'angle .E K G; -und that it were required to draw 
upon;your Table;;an angle equal thereunto. Firſt, place your In- 
ſtrument as near: the angular point K, as conveniency will permit, 
turning it about 'tifl 'the North end of the Needle hang diredly 
aver the Flower-de-luce inthe Box, and then ſcrew the Table faſt; 
Then upon your Table, with your ProtraQing-pin or Compaſ; 
paint, aſſign any 'point-at pleaſtire upon the Table, and to that 
pojnt:apply the edge of 'the Index, turniog the Index sbout upon 
that, polar, till /throngh the-Sights thereof you eſpie a mark ſer up 
at E, or parallelwthe line E K, and then; with your ProtraGting- 
pin, or Compials point, or Backlead, draw aline by the fide of the 
Index to:the aſligyed point upon. the Table: Then (the Table re- 
maining immoveable ) turn the Index about upon the ſame point, 
and dire the Sights to a mark fet up at G, or parallel thereto, 
that"is, ſo far diſtant from G, as your Inſtrument is placed from K, 
and then, by the fide of the Index, dxaw;another line to the aſfign- 
ed point, ſo ſhall you have drawn upon your Table two lines, which 
ſhall repreſent the two, hedges E K anchÞ G, and thoſe lines ſhal 
ineludearangle equal to the angie EK G5 ant*Mthough bu know 
Wray Sbr this avgle{ y yqu-thig Giyithe I or 2 Chapter: 
o ti ook ) hndthe quantity thereof if there were any need, for 

wetking by-t walt4 itisfafficiedt ooly to give the ſym- 
metry or proportion of angles, and not their quantities, as in work- 
ing by the Theodolite or Circumferentor it 15s. Alſo, in working 
by the Plain Table, there needeth no protration at all, for you 
ſhalt taveupon your'T ablethe'true figare of any angle or angles 
which you obſerve/in the Field? in'their true poſitions, without 
| \fatthertroublgs: !- 1359 oi horevo w 
231 213 tt ole] ar non made 1 
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Lib. IV. Inſtruments of Surveying. 


2, How 0 find the Quantity of an Angle in the 
Field by the Theodelite. 


Er it be required to find the Quantity of the Angle E K G by the 
Theodelite : Place your Inſtrument at K, laying the Index on the 
Diamiter thereof, then turn the whole Inſtrument about (the Index 


CG 
E 


11+ 


K 


ſtill reſting on the Diameter) till through the Sights you eſpie the 
MarkatE : Then (ſcrewing the Inſtrument faſt there, turn the Index 
about upon the Center, till through the Sights you eſpie the Mark at 
G : Thea note what Degres (on the Frame of the Table) are cut by 
the Index, which you will find to be 114: Degrees, and that is the 
Quancity of the Angle EK G. 


2. How to find the Quantity of any Angle in the 


Field, by the Circumferentor. 


F it were required to find the Quantity of the former AngleEK G 
by the Circurferentor ; Firſt place your Inſtrument (as before) ar 

K, with the Flower-de-luce in the Card towards you, then dire& 
your Sights toE, and obſerve what Degrees inthe Card are cut by 
the South end of the Needle, which letbe 296: Then turning the 
Inſtrument about the Staff (the Flower-de-luce always towards you) 
dire@ the Sights to G, noting then alſo what Degrees are cu by the 
South end of the Needle, which ſuppoſe 182 : This done (always) 
ſubtra& the leſſer number of Degrees out of the greater, as in this 
Example 182 from 296, and the Remainder js 114 Degrees, which 
is the true Quantity of the Angle EK G. | 

Again, The Inſtrument ſtanding ar K, and the Sights being dire- 
Red toE, as before, ſuppoſe that the South end of the Needle had | 
cat 79 Degrees, and then directing the Sights tro G, the ſame end of 
the Needle had cut 325 Degrees: Now, if from 325 you ſubtract 
79, the Remainder is 246, Bur becauſe this Remainder 246 is greater 
than 180, you muſt therefore ſubtract 246 the Remainder, from 360, 
and there will remain 1 14, the tfue Qiantity of the inquired Angle. 
And thus you mult always do, when the Remainder exccedeth. 180 | 
Degrees, Bb 
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C This adding and ſubtracting for che finding of Angles,may ſeen þ 
tedious to ſome ; but here the Reader may take notice, that 
for quick diſpatch the Circumferentor is as good an Inſtrumen; 
as the beſt : forin going round a Field, or in Surveying of 4 
whole Manor, you are not to take notice of the Quantity of 
any Angle, but oncly to obſerve what Degrees the Need; 
cutteth, which in thoſe Caſes is ſufficient, as will appey 
hereafter: Butin taking of Diſtances by the Circumferents, 
it is altogether neceſſary, as may appear by the 7 Chapter fol. 
lowing ; and for that reaſon T have here ſhewed how to find 
an Angle by the Circumferemor, and alſo that you might there: 
- perceive what congruity and harmony there is in all the 
thr 


ce Inſtruments : But the Cireumferentoy is not a _ In- 
ul in 


ſtrument for the taking of Diſtances, but is chiefly uſe 
the Surveying of large Grounds, 


4. How to ſet the Index and Label Horizonta 
upon the Staff. 


\ \ T Hen you have ſcrewed the Index and Sights to the Staff as; 

Circumferentor, before you put the Label upon the Braſs Pu 
or W yer, you muſt hang a Line and Plummer upon that Pin, and tha 
put on the Label, then move the Index up and down till the Thret 
and Plummer hang dire&ly upon'a Line which is gaged from unde 
the Pin all along the Sight, and then doth the Inſtrumenc ſtand Ho 
Tizontal or Leycl, which it muſt always do when you take an Altirud: 


therewith. 


5. How to obſerve an Angle of Altitude. 


Yee Label which isto be hanged on one of the Sights of the Cr. 
cumferentor (as was intimated in the Deſcriprion thereof) and 
the Tangent-line on the edge of the Index, is onely for the finding of 
Angles of Altitude, and is therefore onely uſcful in taking of Height; 
and in Surveying of Mountainous and uneven Grounds, | 

The manner how to obſerve an Angle of Altitude by this Labd| 
and the Tangent-line on the Index, is thus. - : | 

Suppoſe C A to be a Tree, Tower, or Hill, whoſe Height werere- 
quired: Your Inſtrument being placed at B, exactly level, dired the: 
Sights thereof towards C A, and there fix it, hanging the Label on 
the fartheſt Sight, on a Pin for that purpoſe , then move the Label to 
and fro along the (ide of the Index, till through the Sight at the endof 
the Labcl, and by the Pin on which the Label hangeth, you eſpic the 
very topof the Object to be meaſured at C , then note what Degre* 
of che Tangent-line is cut by the Label, which ſuppoſe 3o, and that| | 
— me Quaethy of the Angle of Alticude, it being equal to the Angle | } 


Ths/| 


| 
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Thvs by the Rules in this Chapter delivered, may the true quantity 
of any augle be caſily taken , and this is the moſt convenient uſe to be 
firſt placed. I will now ſhew how by your ſeveral Inſtruments you may 
take all manner of heights and diſtances, whether acceſſible or inac- 
ceſſible, ſeveral ways, with divers other neceſſary concluſions incident 
to Surveying, 


—————————_—— — 


CHAP. Y. 


How to take an inacceſsible Tſtance at two ſtati- 
ons, by the three fore-mehtineg Inſtruments , 
and firſt by, thePtain Table. 4; 


Ou ate taught in the laſt Chapter how wo (ke obſervation 

/ ot -aay- angle-.in-the- field _ by... the (evil Inſtruments 

belore mentioned , as the/Phain Table , TheodElite, and 

Circumterentor, and alſo an angle of Altitude by the Index, 

and the Label thereunto annexed. 

ſhew how all manner of heights and diſtances may be readily and 

and exactly meaſured, ſeveral ways, whether they be acceſſible or 
inacceſſible: And firſt of diſtances, | 


© You may remember that I formerly intimated, that the mea- 

ſuring of a Hcight or. Diſtance is paly to reſolvea Triangle , ſo 
that when you make any, obſervation cither. of Hcight or | 
Diſtance, the obſervation of angles which you make are the | 
angles of ſomeTriangle, and the lines which you meaſure on 
the ground, are the-{1des of the ſame Triangle, and theſe are 
the given parts of the Triangle, | 
Bd 2 


The 


I conceive it now convenient to | 


— 
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_— — — <——I- - 


The manner how to take a diſtance by the Plain Table is thus: 


Suppoſe you were ſtanding in a field at RK, and that at S were ſome 
eminent mark, (asa Tree, Church , Houſe, or ſuch like) and that it | 


| were requiredo finde the diſtance between R and S. 

Firſt, place your Table at R, and thereon afſign any point at 
| pleaſure, unto which' point apply the edge of your Index, turning 
| it about upon that point, till through the ſights you eſpic the mark at 
S, and drayy a linc by the fide of the Index, as R S. 


eſpic the mark at Q, drawing a line by the fide thereof, as RC), fo 


QRS. Then(wirh your Chain) meaſure the diſtance QR, which ſer 
be 176 foot, then take with your Compaſſes 176 out of any Scale, 
and {ct it upon your Table from R ro Q, ſoſhall this point Q upon 


will cut the line RS (firſt drawn) in the point S, 


your Table, xepreſent che mark ar Qin the field. 

c. his don ik a ſtaff at R, where your Inſtrumepr ſtood, and 
remave. yo i ble r0 Q, laying the Index 'upon the line QR, and 
Yalg J it, TE turn "the' whole Table abour,” titl chrough 
the 7 you clpic the'mark ſet up ar your former place of ſtand- 
ing at R: then ſcrew the Table faſt, and lay the Index 0h the point 
Q, turning it about upon the point Q, till chrough the ſights you 
cſpterhemak-arS; thendraw 2 line by the fide of the Index which 


Then-in ſome other convenient place of the Field (as at Q) ler a 
ſaffe or other mark be ere&ed, and the Table remaining as belore, | 
turn the Index about upon the point R, till through the ſights you | 


have youxdeſeribed upon your Table an angle equal to the angle| 


. * By'this mean$ſhalF you have upon your Table a Trianble equal to 
the Triangle” QRS, the crtefpondent fides and angles theres being 
proportionally” equal-with' tholein the field : rherefore if with your 
Compaſſes you take the length of the ſide RS, and apply thar diſtance 
to the ſame Scale from whence you took the fide QR, you ſhall findit 
0 contain'400 foor; and'that'i$the' diſtarice between R and S. Like- 
wile, it yourake with your Compatfes' the length 'of theline QS, 
and apply jt to the fame Scale,” you ſhall find it to contain almoſt 303, 
and fo many foor is the diſtance QS. + 


*T In this manner may the, diſtance'between any two places be 
meaſured, although they be ſo ſituated, that by reaſon of water 


or 


—————e 


—— 
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or other impediments: you- catinor approach- near unto them: 
And here note, thar when yourtake. your ſecond ſtation, .you 
; take it as large as the ground will permit ; fo ſhall your 


work be ſo much the truer, by how much che diſtance taken 
is the larger. 6 | 


— N —— 


CHAP'YL 


How to take an tnacceſsible diſtance at two flati- 
ons by the Theodelite. 


N the former Diagram, let R and Q be two ſtations, from 
cither of which it is required to finde the diſtance to S. 

Firſt; place your Inſtrument at R, laying the Index and fights 
upon the Diameter thereof, turning thewhole In Rrument abour, 
till chrough the fights you cſpie your {ſecond ſtation at Q, and there | 
ſcrew it faſt: then turn the Index about upon the center, till through 
the ſights you cſpy the mark at-$,noting the degrees cur by the Index, 
which 6 uppolc 4.5 degrecs 19 minutes. Then remove your Inſtrument | 
to Q, laying. the Index on the Diameter thereof, and holding it 
there, turn the whole Inſtrument abour,rilt through the ſights you clpie | 
your mark at S, and fixing the Inſtrument there, turn the Index about 
till chrough che ſights you lee the mark ſet up at'your former ſtation ar 
R, noting the degrees there cut,which let be 110 deg. 30 min. This | 
done, mcaſure the diſtance of your two ſtations QR, which let be 176 
feer, 10 in the Oblique angled Triangle QSR, you have given, (1) the | 
the Angle SR (J, 45 degrees 10 minutes, the angle obterved at your | 
firſt ſtation, (2)theangleR QS, 1 to degrees 30 minutes, which was | 
the angle obſerved ar your tecond ſtatien, And (3) you have given | 
the meaſured fide R' Q S, 196 foot, which is the diſtance of your rwo 
ſtations: and.you are to find the two other ſides R S, and Q'S which 
you may find by the 7 Caſe of the 4 Chapter of the 3 Book, inthis 
manner., for, a} ;t 
. Having the twoanglesS R Q and R Q Sigiven, youhave alſo the 
the third angle RS Q given, 24 degrees';20 minutes, -it being rhe 
complement of the other two £0 $0 degrees (by the t7th Chap. of ! 
the .3 Zib.). Then to find che other two 4ides ; the proportion is; 

I. For thefide QS. *' 
As the ſine of the angle RS Q, 24 degrees 20 myuutes, 
Is tothe Logarichm of the ſide R Q 176 foot: 


So is the figne ot the atigle Q RS 45 degrees, 10 minutes, 
To the Logarithm/of the ſide Q S, 303 footfere, 


IT. Foxthe fide RS, 


As the fine of the angle QR'S, 45 degrees 10 minutes, 
Is tothe Logarithm of the fide QS, 303 foot: 


th 
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Sois the fine of the angleR'QS 110d, zo min.(or 69d. 30, m.) 
To the Logarithm of the fideR S, 400 foot. 
W hich is the diſtance required, 


@ Ilhave been larger upon this particular then IT intended, having 
ſufficiently inſiſted thereon before in the dimenſion of plain Tri- 
angles: but that the Reader may fully underſtand theſe nece(- 
ſary concluſions, I have in this example uſed all the perlpicuity 
I could imagine, fo that in the ſubſequent Chapter I may be 
the briefer ; for this bcing well underſtood, he may eaſily appre- 
hend any of the other at the firſt view. 


ee. 


CHAP. Vil 


How to take an ingcceſsible diſtance at two ſtati- 
ons by the Circumferentor. 


Et it be required to find the diſtance from Rand Q tos. 

Firſt, place your Inſtrument at R, and dire& the fights wo; 

S, obſerving what degrees the South end of the Necdle cut- 

reth. which ler be 315 degrees 30 min. then turning the 
Inſtrument about , dirc& the ſights ro Q, obſerving what degrees the 
Needle there cutteth, which let be 270 degrees 20 minutes,! 
therefore from 315 deg. 30 min. ſubſtrat 270 deg. 20 min. and 
there will remaia 45 degrees 10 minutes, which is the quantity of 
the angle SR Q, 

Then remove the Inſtrument to Q and dire& the ſights to R, the Þ 
Needle cutting 91 deg. 00 min. alſo,dire& the fights toS, the Needle | | 
cutting 340 degrees 30 minutes: now if = ſubſtract 91 degrees " | 
minntes, trom 340 degrees 30 minutes , the remainder is 249 degret 
39 minutes, which (becauſe it exceedeth 180 degrees) ſubſtract it 
from 360 degrees, and there remains 1 10 degrees 3o min. the tne: 
quantity of the angle R 9's, | 

Having thus obtained the two angles RQ Sand SR © , you mul: 
meaſure the ſtationary diſtance 2_R 176 foot, ſo have you givenin 
the Triangle 2RS, (1) theangleR 25S 110 degrees 3o minuts, 
(2) the angle & RS, 45 degrees 10 min. (3) the angle Q S R,20; 
degrees 10 minutes,the complement of the other two to 1 80 degress, 


| and (4) the ſtationary diſtance 2 R 176 foor, whereby you may find 
| the other ſides 2 S and RS, according to the Doctrine deliveredin 
the ſoregoing Chapter. 
deg. min. 
315 30 
Firſt ſtation at R, degrees cut? 
5 70 20 


The quantity of the Angle QRS 40 50 
Second 


econd | 
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Lib. VI. Inſtrumentes in Surveying. 


77 


| 340. JO [ii ' es 
Sccond ſtation at Q, degrees cut vp 
| 91 ©O 


249 30 
360 00 
The quantity of the Angle RQS 110 30 
| The ſtationary diſtance'376 foot. 
Having theſe things given, if your teſolve the. Triangle Q R $- 
you ſhall tind the fide RS to contain 400 foot, andthe fide QS 303 
toot fert, as in the laſt Chapter, be 


CHAP. VIIL KEE 
How to protrad or liy down upon Paper or Parch- 
pient, a diſtance taken, according to' the di- 
rections of the two laſt Chapters, by help of your 
Protrattor or line of Chords. | 


Aving made obſervations in the Field, by the Theodelite 1 
or Circumferentor, you are to note down the quantities of } 
the ſeveral Lines and Angles obſeryed in the Ficld, in a ! 
Book or Paper , ſo that they may be ready at hand when 

you come to Protraction , and this is the uſual way. : . - 

Suppoſe it were required to draw upon Paper or Paſtboard the crue 
Symetry or Proportion of the diſtance taken in the laſt Chaprer, 
Firſt, upon your Paper draw a Line at length, as R Q ; then, upon 
one end thereot, as at-R, place the Center of your Protractor : and 
lay the Meridian Line E F of the Protracor, dire&tly upon the Line 


QR: then, ( becauſe the Angle QR Sis 45 degrees 10 minutes, 
therefore, againſt 45 degrees 10 minutes of your Protra@or make | 


a | 


tl 
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; a mark upon your Paper .with your Protracting Pin ( as is before 
' taught Chap. 2.) and draw the Line R S. This done, trom any Scale, 
| take your Stationary diſtance R Q 176 foor, and ſet it from R toQ, 

Then upon the point Q ( becauſe the Angle R Q'S contains 1 10 de. 
| grees 30 minutes ) place the Center of the Protractor, and turn it 
about till the Line R Q lie dire&ly under 110 degrees then (at the 
point E of the Protraftor ) make a mark with your Protrating Pin, 


RL 


and through that point draw the Line QS, which will cut the Line 
RS in the point S : then if you meaſure the length ofthe Lines Qs 
and RS, by the ſane Scale from whence you took 176 tor the Line 
Q R, you ſhall find the LineQS to contain 303, and the Lin#R) 
to contain 400, exatly agrecing with the number found in the al 
1 Chapter, 


C H AP, IX. 


How to take the Altitude of any T ower , Tree, h 
Steeple, or the like ( being acceſstble ) by th 
Label and T angent Line. 


Aving in the fifth Section of the fourth Chapter of hi 

Book, ſhewn how to obſerve an Angle of Altitudedy 

the Label and Tangent Linc, we now come to the {ur 

ther uſe thereof, in the taking of heights cither Acceſſible 

or Inacceſſible. | 

Suppoſe therefore that the Line C A were a Tree, Tower, Stet 

ple, or other thing , whoſe height were required, | 

Firſt, place your Inſtrament at any convenient diſtance from tix 

Baſe or foot of the obje& to be meaſured, as at B, and there looking| 

through the fight of the Label by the Pin, till yoa efpy the top)! 

the Alritudeat C, note what degrees of the Tangent Line are cutby| 

the Label ; for that is the quantity of the Angle of Altitude, name 

ly, the Angle C B A, which ſuppoſe 3o degrees : then is the other 
AngleB C A 60 degrees, it being the Complement of the former| 
to 50 degrees, | | | 


Then' 
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Then (with your Chain, or otherwiſe) 1 meaſure the ; diſtance from! 
B the place of your ſtanding ) to A (che foot of the thing ro be 
mcaſured,) which ſuppoſe 400 foot : Thea in the'Triangle A B C, 


B "Ao o- PR q : A 


there is given( 1) the Angle C BA 30 degrees,( 2 \ che Angle B 
C A, 60 degrees, and ( ; ) the diſtance B A 4oo foot ; and it is re- 
quired to find the fide C A, by the 1 Caſe of Right Angled plain 
Triangles : For, 


As the fine of the Angle B C A, 60 degrees, 
Is to the Logarithm of the ide B A 400 foor ; 


So is the fineot the Angle C B A 3o degrees, 
To the Logarithm of the fide C A. 


This Proportion being wrought according to the former dirccti- 


ons, the fide C A will be found to contain almoſt 231 foot, and 
that is the height of C A required... : 


— — - << -—- 


C H AP. <Xx. 


How to Protratt or lay down upon Paper, the ob- 
ſervation made in the laſt Chapter. 


Aving drawn a Line upon your Paper as A B, place the 
Center of the Protractor upon B, now ( becauſe when 
you made your obſervation at B, the degrees cut were 
30) turn the Protracor about till the Line B A = 
ander zo 4eprees; thet'(,FWirlt Your ProctdRitig-Piti Make a 
by the edge'bf your Prortatfor againRt"b0 degrets;'tnd a 


Line B or ſo Kal the” Anete C B -Ncontain 36 Lf, 
{hecunth che invafired Giftance BI. was 400 fo, ke-g50/ Hh 
Cc __any 


_ —— ——- _— - — 
A _ I —— —  —— 


| - 200 


The uſe of the ſeveral. Lib. VI.; 


any.of your Scales of equal parts, and ſect that diſtance from B ro A, | 
and from the. pging A, ere the Perpendicular A C, which Perpen- | 
 dicular being 14 in your Compaſſes; and meaſured upon the ſame | 
; Scale from whence the 400 foot was taken, you ſhall find it to con- | 
| tain almoſt 231 foot, and ſo much is the Alritude C A, as before, | 


' 


— 


CHAP. XI. | 
How to take an inacceſsible Altitude, by the La- 
bel and T angent Line. | 


Or the cffe&ting hereof, you muſt make two obſervations 
with your Inſtrument, Let the Line B C in this figure re-| 
preſent ſome Obje&t whoſe height is required : Firſt, | 
place your Inſtrument at A, and direct the fights to B, the| 

top of the Obje& ; noting what degrees of the Tangent Line are cut; 
by the Label, which ler be 50 degrees, the quantity of the Angle 
BAC. Now; becauſe you cannot come to mealure the diſtance 


., 
. 


D 


al. 


from A to C,by reaſon of ſome River or other impediment lyin 
between A and C, therefore, with your Chain, meaſure out from 


cowards C, any number of fcer, according as the ground wil | 
hee? 5 ground will permit 
as from, Ato D, which ſuppoſe to be 200 foot, and at D place 
" " P : your| 


—_—— 
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your Inſtrument again, and there obſerve the quantity ofthe Angle 
B D C, which ſuppoſe to be 64 degrees: thele two Angles being 
known, the two oppoſite Angles are alſo known for the —_ 
B A C heing 50 degrees, the whole Angle A B C muſt be 40o de- 
erces, the Complement of the former ro go degrees : again, the 
AnzleBDC being 64 degrees, the Angle D B C muſt be the Com- 
plement thereof, namely 26 degrees , then if you ſubſtract the Angle 
D B C 26 deerces, from the whole Angle A BC, 4o degrees, there 
will remain 14 degrees for the Angle A BD by the knowledge 


A BD you have given, 
1 The Angle BAD, 50 degrees, 
2 The Angle ABI, 14 degrees, 
3 The Diſtance A D 200 foor. 
Which (by the former dircRions) will help you to find the 
length of the fide D B, either by the Tables in the third Book, or by 
the Lines of Artificial Numbers, Sines and Tangents on the Index 
of your Table, as is formerly taught, the Proportion being, 
As the Sine of the Angle A BD, 14 degrees, 
Is to the Logarithm of the fide A D, 200 foot : 
So is the Sine of the Angle BA D, 50 degrees, 
To the Logarichm ot the fide D B. 
Which by working according to the former direction, will be 
found co be 633 foot, 


which you have given, 


1 The Angle BD C, 64 degrees, 
2 The Angle DBC 26 degrees, 
3 The fide DB, 633 foot. 


And you areto find the fide of B C, the Altitude required : where- 
fore ſay again, 
As the Sine of the Angle B C D, 9o degrees, 

Is to the Logarithm of the fide D B 63 3 foot : 


Sois the Sine of the Angle BD C 64 deegrees, 
Tothe Logarithm of the Altitude B al 


Which according to the former Dodrine will be found tobe 569 
foor, the Altitude required, 


whereof you may atcain to the Alticude B C , for, in the Triangle- 


| 


| 
| 
| 
| 


Then muit you make a ſecond work in the Triangle B C D, in 
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CHAP. 21 


How to Protratt the Obſt ervation taken in the laft 


| 
| 
| 


| Diſtance of any of them one from another may be readily found. | Þ 


hs 


Chapter. 


Aving made obſervations as in the laſt Chapter, and noted| 
down in a Book or otherwiſe , that the degrees cut at your 
firſt Station at A were 50, and the degrees cut at the ſecond 
Station at D were 6 4 , and that your Stationary Diltance! 

A D was 200 foot , you may immediately tind the Alticude B C by 


Protration, thus : 
Firſt, draw a Line as A C, in which Line ſet A repreſent your 


firſt Station, whereon lay the Center of your Protractor , and make 


the Angle BA C tocontain 50 deg.(as hath been ſeveral rimes before 
ſhewn: ) and draw the Line AB. Then upon the Line A C ſet off 
the Diſtance of your two Stations, 200 foot, trom A to D, then bring 
yourProtracor to D { which repreſents your ſecond Station ) and pla 
cingthe Center of your Protractor thereupon, ſer off an Angle of 64 
degrees,as BD C, and drawthe Line DB, then where theſe two; 
Lines A B and D B interſect or meet, which is in the point B; from: 
chat point let fall the Perpendicular B C, the length whereof being 
meaſured upon the ſame Scale from whence you took the Diſtance 
A D, will give you 569 foot, and that is the Alticude of A B, which 


was required. 


—_ 
CHAP. XII | 


How by the Plain T able, to take the Diftance 


of drvers places one from another ; according 
to their true Situation, in Plano, and tomakes 


Map thereof. 
Figure [. 


His Propoſition is of good uſe to deſcribe in Playo the 

moſt eminent places in a Town or City, and to make (35 

it were ) a Map thereof. Lec ABCDEFG becertain 

eminent places Situate in ſome Town or City, and letit 

be required to deſcribe all thoſe places upon Paper, by whichthc 
Ar ſome convenient diſtance from the City, or Town, make choice 
of two conyenient places, as K and L, from cither of which you may 
: plainly 


£ 


1, 


the 
(4s 
all 
f it 
che 


ice: 


ay! 
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plainly diſcern all the places which you intend to deſcribe in your 
Map. Then, at one of theſe places, ( as at K ) place your Table, and 
near one of the ſides thereof, draw a Line parallel to the edge of 
the Table: In this Line afſigne any point, as K, for your firſtS tation 
and laying the Index upon this Line, turn the Table abour, ill 
through the ſights you eſpy the other place which you intend tor your 
ſecond Station ; which found, ſcrew the Table faſt there. 

Then laying the Index to the point K, turn it abour, till through | 
the ſights you eſpy your firſt mark ar A, and by the fide of the Index 
draw the Line A K. Secondly, turn the Index to the ſecond mark at 
B, and draw the Line B K. Thirdly, dirc& your {1ghts to C, and 
draw the Line C K. Fourthly, dirc& your fights to D, and draw : 
the Line D K. Filthly, dire& the ſights co E, «nd draw the Line | 
E K. Sixthly, dire& the fights to F, and draw the Line K F. Laſt- * 
ly, direct the fights to G, and draw the Linc K G, ſo have you fini- : 
ſhed your work at your firſt Station, 

This done, with your Chain meaſure the Diſtance of your two ; 
Stations K and L, ( in which you muſt be very exaR, ) which ſuppoſe | 
to contain $00 foot , and removing your Table to L, lay the Index | 
upon the Line K L, turning the Table abour, till chrough the ſight | 
you ſee your firſt Station at K, and there ſcrew ut faſt, ſo that it alter | 
not ſo long as your work continueth. ; 

Then laying the Index to the point L, dire your fights to the ! 
ſeveral marks as before, namely, GACBF D EG, and from ' 
each of thoſe marks draw Lincs by the fide of the Index , as AL, : 
CL, BL,FL, DL, E L,andGL, fois your work finiſhed ar your ; 
ſecond Station allo, 

Having thus done, firſt obſerve where the Line K A goſleth the | 
Line L A, which is at A, at which point you may draw the Figure ; 
or write the name of the thing which it ieperſontach, Sccondly, ob- | 
ſerve where the Linc K B crofleth the Line L B, which is at B, ar 
which point write the name of the place as before. Thirdly, ob- 
ſerve where the Line K C and L C interſeR, which is at C, ar 
which point allo note the place, Fourthly, at the interſeRion of 
K D and LD which isat D, writethe name of the place as before. 

Do thus with all the reſt of the places, be they never ſo many ; ſo 
ſhall che ſeveral points of interſection ABCDEFG upon yonr 
| Table, repreſent the reſpeRive places in the Town or City, 
| Now to know the Diſtance of any of theſe places one from ano- 
| ther, you muſt take the Diſtance required in your Compaſſes, and 
apply it to the ſame Scale by which the Stationary Diſtance K L 
was laid down, and it will there ſhew you the Diſtance required. 

And by this means may you make a true and accurate Map of any 
City, Town or Village, from two Towers, or like places, from 
whence all Churches, Towers, and other Eminent Places may be | 
ſeen, asthe Bending of Rzvers, Wind-Mills, &c. 


CHAP.| 


t 


nly; 


fa 


_— th ates. ti. i. <m—_— 


204 The Vſeof the ſeveral Lib.1V. 


CHAP. ALY. 


How to perform the work ofthe laſt Chapter by 
the Theodelite. 
Figure | 3 


| S in the laſt Chapter, make choice of two places, from 
| A either of which you may conveniently ſee all thoie places 


| you intend to deſcribe , which two places let beK and L, 
Then placing the Inſtrument ar K; lay the Index on the 
Diameter thereof, and turn the whole Inſtrument abour, till through 
the Sights you eſpy your ſecond Station at L : then fixing the Inſtru- 
ment there, dire& your Sights ro the ſeveral marks ABC DEFG, 
obſerving what degrees the Index cutteth when directed to any of 
the marks ineaded As, ſuppoſe, your Inſtrument being fixed at K, 
and the Sights directed to A, the Index cuts 83 degrees 50 minutes; 
at P, 97 degrees 55 minutes; at C, 114 degrees 10 minutes , at D, 
I 2 3 degrees 40 minutes , at E, 134 degrees 35 minutes , at F, 138 
degrees. 30 minutes; and at G, 155 degrees 20 minutes, | 
Then removing your Inſtrument to L, lay the Index on the Dia- 
meter thereof, and turn it about till through the Sights you eſpy your 
former Station at K, as is before taught : Then direfing the Sights 
to your firſt mark A, the Index cuts 33 degrees 50 minutes , at C, 43 
degrees 40 minutes; at B, 54 degrees 10 minutes ; at F, 64 degrees, 
at D, 73 degrees 20 minutes; at E, 87 degrees 15 minutes , and at 
G,113 deMees 40 minutes. 
Theſe ſeveral Obſervations of the degrees cut by the Index at both 
Stations, ought to be noted ina Book or Paper, together with the 
Stationary Diſtance, as in this example. 


B 
C 
Firſt Stations D 
E 
F 
G 
The Stationary Diſtance 800 Foot. 
A 50 
C 40 
| B IO 
Second Station F 00 
D 20 
E I5 
LG 40 
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By help of this Table of your obſervations, you may at any time 
Protrat the ſame upon Paper; and making a Scale of equal Parts 
anſwerable to the Parcs of your Stationary Diſtance, you may with 
your Compatles meaſure the Diſtance ot any of theſe marks or pla- 
ces one-from another, or from cither of your Stations. 


—_— H— 


— 


CH A P. XV. 


How to Protratt the former Obſervations #pon 
Paper, and to make 4 Scale to meaſure any of 
the Diſtances. 


Figure I. 


Y = Paper or Parchment being provided, draw thereupon a 


Line at length, and therein Aſhgne rwo Points as K and L, 
repreſenting your two Stations, then upon. your. firſt Stari- 
on at K, lay the Center of your Protractor, with the Meri- 


KL. Then lay the Table of your Obſervations before you, and ſee- 
ing that at your firſt Obſervation the Index cut $3 degrees 50 mi- 
nutes, you muſt. therefore with your Protracting Pin make a mark 

ainſt $3 Wegrees 50 minutes of your, Protractor. . Again, ſeeing 
that at your 


thirdly, ſeeing that at your third Obſervation your Tadex cut 114 
degrees 10 minutes, you muſt likewiſe, make a mark: againſt 114 
degrees 16 minutes: And thus muſt you, do with all the reſt of your 
Obſervations, be they never ſo many. - Which being done, Go 
the Point or Station K, you muſt draw thy ſtraight Lines K A, K B, 
KC;K D, '&c. | Me - © 

Then remove your Protractor.to Ly, which fignifies your ſecond 
Station, laying = Meridian Line' thereph upon.the Line K L, and 
then by your Table note the Angles of your Obſetvations made 
at your ſecond Station, in all reſpe&s as you did thoſe of your firſt 
Station : ſo ſhall you find that at the firſt Obſeryation at your ſecond 
Station, the Index cur 33 degrees 50 minutes, therefore, with your 
Protracting Pin make a mark upon the Paper againſt 3 3 degrees 50 
minutes of the Protrator. Again, the degrees cut at your ſecond 
Obſervation were 43 degrees 40 minutes, therefore make a mark 
againſt 43 degrees 40 minutes of your Protrator. Alſo, the de- 
grees cut at your third Obleryation were 54 degrees 10 minutes, 
againſt which likewiſe make a mark, dealing with all the reſt of your 


Obſervations in the ſame manner : then through theſe ſeveral Points, 
trom 


A ms 


econd Obſervation the Index cut 97 degrees 55 mi- { 


| 
| 


| 
| 


dian Line thereof ( which is noted with E F ) dire&ly upon the Line | 


1 
4 


nutes, therefore, with your ProtraRting Pin, make 'a mark upon your | 
Paper againſt 97 degrees 55, minutes of your Protractor. And | 
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| 
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from your Station L, draw. ſtraight Lines till chey Inſerſe hoſe 
' Lines before drawn from K; which will be the Points AB CD Ex: 
and G, which Points bear-a juſt Proportion to the marks which yy 
| obſerved. | 
Now to find the Diſtance of any of cheſe marks one from another || 
' you mult divide a Linc into ſuch equal Parts, ſo that your Statio 
| Diſtance-K L-may contain 800 of them, Your Scale being thy 
| made, take 1n y_w Compaſles the Diſtance between any two mark 
laces here 
ly ſhew you the true Diſtance between the two places ſo taken, i 
' the lame Parts as the Line K L was Divided. 

In this manner may you with ſpeed and exactneſs attain the try 
Diſtance and' Situation of any Mark or Marks far Remote, withay 
approaching near any of them : and thus in over-grown Land, wher: 
you can neither go about it, nor meaſure within ir, this Chapter yill 
be of excellent ule. F 

e I might here Inſert diversother Caſes concerning the takiy 


'fed-r6 take the Altitude of a Caſtle, Church, or Tre 


| - ther, as 6ne Altitude; and ſttohdly, by rakitg the Hei 
of he Hill alone then by ſubſtracting the Heighr of 
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—— 


eſcribed, and apply it to your Scale, ſo ſhall ir exag. 


of Heights and Diſtances, as divers Places lying in ti 
ſame tighe Line, to find their Diſtance, or part of a DiÞ 
ſtance or Altitade being given, ro find the whole, withi-Þ 
finite other of that nature: bur ſecing that theſe are bu 
Parts or Branches bf what is here already delivered, and a 
rather Problemes of Curioſity then Ute , I will therctorÞ® 
paſs them over; atid-the rather, becauſe theſe being right 
y-underſtood, the' Performatice of any other will be ver 
eaſie, - Bur - remember” always in raking of inacceſſit:Þ 
Heights: and Diſtarices; as alfo in the Plorting of _ ; 
ſable Grounds), -that you rake always your Stationary D:Þ 
Rtanceas large 4s maybe; ' And if at any time you be requſ 
ſanding on 4 Hil} ybu muſt Perform it at two Operation 
firſt; by taking the Altitude 6f the Caſtte and Hill G 0 


Hil trom the whole Height; the Remainder hall beth 
Height of the Caſtle. And here note alſo, that in thett 
king of-all thafiner-of Altitides, whether 'Acceſſible a 
Triaccefible,” you thuſt always add to the Height found, th 
Height of Your Inftrument- from the Ground, 7 


Lib. IV. Inſtruments in Surveying. 


207 


CHAP. AVL 


How by the Plain Table to take the true Plot 
of a Field at one Station taken within the ſame 
Field, from whence you may ſee all the Angles 


of the ſame Field. 


Figure I I. 


Aving entred upon any Field to Survey, your firſt work 
muſt be to ſet up ſome viſible mark at cach Angle there- 
of , or lct one go continually before you to every Angle, 
holding up a white Cloth, or the like, to dire you : 

which being done, make choice of ſome convenient place abour the 
middle of the Field, from whence you may behold all your marks, 
and there place your Table,cover'd with a Sheet of Paper, the Needle 
hanging dire&ly over the Meridian Line of the Card ( which you 


your Paper, which ſhall repreſent chat part of the Field where your 
Table ſtandeth, and laying the Index upon this Point, dirc& your 


and draw Lines by the fide of the Index upon the Paper, then mea- 
ſurc the Diſtance of cvery of theſe marks from your Table, and by 
your Scale ſer the ſame Diſtances upon the Lines drawn upon the 
Table, making ſmall marks with your Protra&ting Pin, or Compals 
Point, at the end of every of them: then Lines being drawn from 
one to another of theſe Points, you ſhall have upon your Table the 
exact Plot of your Ficid, all the Lines and Angles upon the Table 
being Proportional to thoſe of the Field. 

Suppole you were to take the Plot of the Field ABCD EF. 
Having placed. marks in the ſeveral Angles thereof, make choice of 
ſome convenient place about the middle of the Field, as at L, from 
whence you may behold all che marks before placed in the ſeveral 
Angles, and there place your Table; then turn your Inſtrament a- 
.bour, till the N-edle hang over the Meridian Line of the Card, the 
North end of which Line is noted with a Flower-de-luce, and is re- 
preſented in this Figure by the Line NS, 

Your Table bcing thus placed, with a Sheet of Paper thercupon, 
make a mark about the middle of your Table which ſhall repreſent 
that place in the Field where your Table, ſtandeth : chen, applying 
your Index to this Point, dire& the Sights to the firſt mark at A, 
and che Index reſting there, draw a Line by the fide thereof rothe 
Point L : then with your Chain meaſure the Diſtance from L, the 
place where your Table ſtandeth,to A your firſt mark, which ſup- 


D d poſe 


——— 


Sights to the ſeveral Angles where you before placed your marks, : 


| 
! 


muſt always have regard unto, eſpecially when you are to Survey | 
many Fields together.) Then make a mark about the middle of ; 


. 
: 
" 

= 


1 


| 


C 


| 
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: pole to be 8 Chains 10 Links, then take 8 Chains 10 Links from 
' from L to A, andat A make a mark. 


' theſide of your Index as before, and meaſure the Diſtance from your 
| Table at L, co your mark at B, which tuppoſe 8 Chaias 75 Links, 


' ble from L to B, and at B make another mark. 
| the fide of the Index, mcaſuring the Diſtance from L ro C, which 


| Scale and applyed to your Table from L to C, ſhall give you the 
| and F, and more, if the Field had conſiſted of more Sides and An- 


| the Ficld, and found the Points ABC D E and F upon your Table, 
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any Scale, and ſect that Diſtance upon the Line upon your Tablc 


Then dirc&ting the Sights to Brhe ſecond mark, draw a Line by 


this Diſtance mult be taken from your Scale, and ſect upon your Ta- 
Then dire& the Sights to the third mark C, and draw a Line by 
ſuppoſe 10 Chains 05 Links, this Diſtance being taken trom your 


Point C, reprelcnting your third mark. 
In this manner you muſt deal witch che rcſt of the marks at D E 


oles. 
2 Laſtly, when you have made Obſeryation of all the marks round 


you muſt draw Lines from one Point to another, till you conclude 
where you firſt began: as, draw a Line from A toB, from B to C, 
from C to D, from D to E, from E toF, and from F to A, where 
you began: then will A B C DE Fbe the exact Figure of your 
Field, the ſides and Angles of the ſaid Figure bearing an exact Pro- 
portion to thoſe in the Field, and the Line NS, in this and the fol- 
lowing Figures, always repreſcnteth the Meridian Line, 
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CHAP. XVII. 


How to take the Plot of a Field at one Station 
taken in the middle thereof, by the Theodelite. 


Figure F 4 


make choice of ſome convenient place about the midd{x 

thereof, as L, trom whence you may ſee all the marks, and 

there place your Inſtrument , the Needle hanging dire&ly 
over the Meridian Linc in the Card. 

This done, direc your Sights to the firſt mark at A, noting what 
degrees the Index cutteth, which let be 36 degrees 45 minutes, theſe 
36 degrees 45 minutes mult be noted down in your Field-book in 
the firſt and ſecond Columns thereof, Then meaſure the Diſtance 
trom L the place of your Inſtrument, to A your firſt mark, which 
let contain 8 Chains 10 Links, theſe $ Chains 10 Links mult be 
placed in the third and fourth Column of your Field-book, as hath 

becn 


rr 


P* marks at the ſeveral Angles of the Field as before, and 
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been directed in the Deſcription thereof, and as is done in this C hap- 
reer, 
Then direc the Sights co B your ſecond mark, and note the de- 
orces cut by the I:.dex , which lct be 99 degrees 15 minutes, and the 
Diſtance L B 8 Chains 75 Links: the 99 degrees 15 minutes muſt 
be noted in the firſt and ſecond Columns of your Field-book, and the 
$ Chains 75 Links in the third and fourth Columns, 

Then dire& your Sights to C, your third mark, andnote the de- 
Orces cut by the Index, which let be 163 degrees 15 minutes, and 
let the Diſtance L. C be 10 Chains 65, Links: the 163 degrees 15 
minutes mult be nocd inthe firſt and ſecond Columns of your Ficld- 
book, and the 10 Chains 65 Links in the third and fourth Columns | 
thercok, 

Then direct your Sigts to I), your fourth mark, and note the dc- | 
orccs cut by the Index , which lct be 212 degrees : | 


ET And here you muſt note, that in uſing the degrees on the ; 
Frame 0: the Table, after the Index hath paſſed 180 de- 
grecs, which is. at the Line N S (repreſenting always the * 
Meridian Linc) you muſt then count the degrees backward , ' 
according as they are numbred on the Frame of the Table, 
from 190 to 360, 


Then meaſure the Diſtance L D, which let be $ Chains 5 3 Links: | 
the 212 degrees muſt be noted in the firſt Column of your Field- | 
book, and che 8 Chains 5 3 Links in the third and fourth Columns 
thereof, | 

Then direct your Sights to E, the Index cutting 287 degrees 15 |; 
minutes, and the Diſtance LE being 8 Chains 15 Links : theſe muſt 
be noted in your Ficld-book as before , the 287 degrees 15 minures | 
in the firſt and ſecond Columns, and the $ Chains 15 Links in the 
third and fourth, | 

Laſtly, dirc& the Sights ro F, your laſt rhark, the Index cutting | 
342 degrees, and the Diſtance L F being 9 Chains 55 Links: theſe ; 
muſt be noted down in your Field-book in all reſpects as the former, 
vis, the 342 degrees in the firſt Column, and the 6 Chains 55 
Links in the third and fourth: Then will your Obſervations noted | 
in your Field-book ſtand as in this Table fallowing, | 
| 


| Degrees | Minutes | Chains | Links, 
A 36 45 8 | IO 
B. 99 15 8 75 | 
Ci 163 ES 65 
D 212 OO 8 53 
E| 287 ty 0 I5 
Fi 342__| oO 9 -- 
Dd 2 CH AP. 
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asL : upon this Point place the Center of your Protractor, ſo chat 
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How to take the Plot of a Field at one Station 


| taken m the middle thereof, by the Circumfe- 


rentor, 


Figure EY: 


Here is little difference berween the work of this and the 

laſt Chapter : For, the marks being placed in the ſeveral 

Angles of the Field, and the Station appointed ar L, 

place there the Inſtrument, and turning it abour, direct the 

Sights to A ( the Flower-de-luce of the Card being always cowards 

you ) the South cndof the Needle cutting 36 degrees 45 minutes, the 

{ame which the Index of the Theodelire did inthe laſt C haprer , then 

meaſuring the Diſtance from L to A, you will find it ro contain, as 

before, 8 Chains 10 Links, which you muſt note down in your Field- 
book, as in the laſt Chapter. 

Then turning the whole Inſtrument about ( as before ) direc the 


Sights to B, rhe South end of the Necdle cutting 99 degrees 15 mi- | 
nures, and the Diſtance L B will contain 8 Chains 75 Links, which | $ 


note down in your Book alſo. 


lite did, and the meaſured Lines L C,LD,LE and L F,will bc likewiſe 


. . , s 
the ſame ; ſo that the Table of Obſervations in the laſt Chapter will | 
ſerve to Protract cither this or the other work, as is taught in the next | 


Chapter, 


CHAP. .XIX. 


How to Protrat any Obſervation taken accor- 
ding to the direttions in the two laſt Chapters. 


Figure Lk. 


Irſt, draw upon your Paper or Parchment a Line at length, 
which ſhall repreſent the Meridian Line N $ in the Figure; 


then make choice of ſome Point or other in that Line, which 
ſhall repreſent your Station or Place of ſtanding in the Field, 


the 
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In this manner muſt you dire& the Sights toall the other Angle; | 
CDE and F, and you ſhall find the South end of the Needle al-:f 


ways to cut the ſame degrees in the Card as the Index of the Theoge. 
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Mcridian Line N S of this Figure, : 
Then laying your Field-book before you, lecing that ar your firſt 
Oſcrvation at A the Index of the Theodelite, or the Necdle of the Cir- 


degrees 45 minutes of your Protractor make a mark upon your Pa- 
cr, 

2 Sccing the degrees cut at your ſecond Obſervation were 99 de- 
grces 15 minutes, you muſt againſt 99 degrees 15 minutes of your 
Procractor make a mark upon your Paper. 

3 Thedegrees cur at your third Obſervation were 165 degrees 
I5 minutes, therefore againſt 165 degrees 15 minutes make a mark 
upon your Paper, 

4 Thedegrecs cut by the Index or Needle at your fourth Obſer- 
vatioa being 212'degrees —= 


q Now becauſe 212 degrees is greater then 180 degrees, you 
muſt therefore turn the Semicircle of the Protrattor down- 
wards, yct the Line E F thereof mult lie directly upon the 
Meridian Line N $ as betore, and ſo you muſt always do 
when the Angle you are to Protract exceedeth x 80 *degrees, 


-==You muſt againſt 212 degrees of the Protra&tor make a mark 
upon your Paper. 

5 Secing the degrees cut at your fifth Obſervation were 287 de- 
orecs 15 minutes: therefore make a mark againſt 287 degrees 15 
minutes of the Protractor, 

Laſtly, the degrees cut at your laſt Obſervation were 342, there- 
fore againſt 342 degrees of your Protractor make a mark with your 
Protracting Pin, as before, 

Having thus Protracted all the degrees of your ſeveral Obſerya- 
tions, take away your Protractor, and laying a Ruler to the Point L, 
draw obſcure Lines from L through thoſe Points, which Lines will 
beLA, LB, LC, L D, L E, and LF. 

This done, you muſt obſerve by your Field-book the length of 
every Line. 

As the Line L A at your firſt Obſervation was 8 Chains 10 Links; 
therefore, 8 Chains 10 Links being taken from your Scale, and ſer 
uyon your Paper from L to A, it ſhall give you the Point A upon 
your Paper. 

2 The length of your ſecond Line being 8 Chains 75 Links, you 
muſt take $ Chains 75 Lines from your Scale, and ſet it upon your 
Paper from L to B. 

\ 3 The LineL Cbcing 10 Chains 65 Links, you muſt therefore 
rake 10 Chains 65 Links irom your Scalc, and ſer it upon your Pa- 

| per from L to C. 

| Andthusmult you deal with all the reſt of the Lines, asL D, LE, 


cumfenentor cut 36 degrees 45 minutes, you mult theretore againit 36 | 


che Meridian Linc E F of the Protractor may lic dire&tly upon the | 


| 
| 


and L F, 
Laſtly, 
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| Laſtly, draw the Lines AB, BC, CD, DE,EF, and F A,fo F 
ſhall you have the exa Figure of the Field upon your Paper, | 


of any Field at one Station taken in the midſt thereof, both 


by the Plain Table, Theodelite, and Circumferentor, and al(g| : 


how to Protract the fame. This way of Plotting of a Ficldis 
ſeldom or never uſed in Surveying of divers Parcels , but for 
one particular Field it is as good as any, but cannot always be 
uſed ; ſometimes for Spoiling of Graſs or Corn upon the 


Ground, ſometimes for Water, and other the like Impedi- 
ments z but diyers other Varieties will appear in the follow. 


ing Chapters. 
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How by the Plain Table to take the Plot of * 
Field at one Station taken in any Angle there 
of, from whence all the other Angles may bel 


ſeen. 


Figure [ih 


* 3 
| 
| 


* 


3 


| © 1ntheſefour laſt Chapters you are taught how totake the Plor| 3 


[ 
: 


xe 


meaſured, and turn it about till the Needle hang directly 


over the Meridian Line in the Card, and there fx it : then 


” your Table in ſome convenient Anglc in the Field to be, 


draw a Line parallel to the fide of your Table, as NS, in Þ 
which Line aflign any Point at rom, as H, which ſhall repre- F 
1 


ſent your Station or Place of ſtanding, unto this Point apply the In- 
dex, and direct the Sights to A, and draw a Line upon your Paper, as 
H A, and meaſure the Diſtance H A ( as was dirc&ed betore in 
Chap. 16.) Then dire& the Sights ro B, your ſecond mark, and 
there likewiſe draw a Line, H B, meaſuring the Diſtance H B, as was 


taught inthe fore-mentioned Chapecr. 'F 


In like manner dire& the Sights to C D E F and G, drawing 
Lines by the ſide of your Index at cvery Obſervation, and meaſure 
with your Chain the Diſtance from H ( the place where your Inſtru- 


ment ſtandeth ) to the ſeveral Angles of the Field A, B, C, D, E, F, 


and G ; which Diſtances being taken in your Compaſſes, from any 


Scale, and ſet upon your Table frgm H, upon the ſeveral Lines H A, 
HB, HC, HD,HE,HF, and HG, fo ſhall you have upon 7 , 


Table tha Points A,B, C, D, E, F, and G, by which marks draw 
the Lines K A, AB,BC,CD, DE, EF,F G, and GH, which 
Lines will include the exact Figure of the Field upon your Table. 
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C This way of Meaſuring is alſo liable to the inconvenience of 
that in the laſt Chapter, of Spoiling of Graſs or Corn if it be 
upon the Ground, and therefore bur in ſome caſes to be uſed, 


CE IIs 


CHAFT AZ 


How to take the Plot of a Field at one Station 
taken in any Angle thereof, by the Theode- 
lite. 


Figure IIL. 


taught inthe fore-going Chapter ) dire the Sights to A, your 
firſt mark, noting che degrees cut by the Index, which ſup- 
pole 22 degrees 15 minutes ; theſe degrees and minutes muſt be 
noted in the firſt and ſecond Columns of your Field-book ( as hath 
been before ſufficiently taught. ) Then with your Chain meaſure the 
diſtance from your Station at H to the Angle A, which ler be 8 
Chains 46 Links, which you muſt place inthe third and fourth Co- 
lumns of your Field-book, — to the former Directions, 

2 Direct your Sights to B noting the degrees there cut, which ws 
poſe 42 degrees 45 minutes ; theſe degrees and minutes place in the 
firſt and ſecond Columns of your Fieid-book, and meaſure the Di- 
ſtance HB, 15 Chains 21 Links; and note them down in the third 
and fourth Columns thereof, 

3 Dire& your Sights to C, the degrees cut being 68 degrees 30 
minutes, and the Diſtance H C 16 Chains 64 Links, note theſe 
alſo in your Field-book; as before. 

And in this manner muſt you deal with the other marks D, E, F, 
and G: ſo having noted them all in your Field-book they will ſtand 
as followeth, | 


J: the ſame Figure, having placed your Inſtrument at H, ( asis 


Deerees Minutes Chains Links, 
A 33 I5 8 46 
B- 42 45 I5 21 
CG 66 30 16 64. 
= 6 45 16 23 
E 122 30 16 68 
F 230 I5 5 22 
(3 162 oſs) 7 73 
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| CHAP. XXII. 
| | 1 
| How to take the Plot of a Field at one Station 
taken in any Angle thereof, from which all the 
reſt may be ſeen, by the Circumtferentor. 


Figure 2 fk. 


ſerving the Cautions formerly delivered in the Ute of this 

Inſtrument ) the Needle cutting 22 degrees 15 minutes, and 

the Diſtance H A containing 8 Chains 46 Links , whicha- 
orees exactly with the firſt Obſervation in the laſt Chapter : Theſe 
degrees and minutes, together with che meaſur'd Diſtance H A, muf 
be noted down inthe ſeveral Columns of your Ficld-book , and if you 
make Obſervations round about the Field, from Angle to Angle, 
and meaſure the length of every Line from H,toBCDEF and G, 
you ſhall find the degrees cut by the Needle, to be the ſame with thoſe 
(in the laſt Chapter ) cut by the Index, and the meaſured Diſtance 
to be likewiſe equal; and if you make a Table of your Obſerva- 
tions, you ſhall find it the ſame with that in the laſt Chapter, 


P* your Inſtrument at H, and dire& the Sights to A,(0b- 


| 
| 
| 


| CHAP. XXI1I. 
How to Protratt any Obſervation taken, accor- 
ding to the Doftrine of the two laſt Chapters. 


| 


| 


Figure III. 
| | oy” draw the Mcridian Line N S, and make choice of a Point 


therein repreſenting your Stationary Angle, as at H, to/ 
which Point apply the Center of your Protractor, the Semi 
circle. upwards, Then laying your Field-book before you! 
you may perceive that at your firſt Obſervation ( which was at A)! 
the Index of the Theodelite, or the Needle of the Circumferentor,cut 22 
degrees 15 minutes, therefore make a mark againſt 22 degrees 15 
minutes, and draw the Line H A. | 
2 The degrees cur at your ſecond Obſervation ar B, being 42 de- 
grees 45 minutes, make a mark likewiſe againſt 42 degrees 45 mi- 
nutes of your Protractor, and draw the Line H B, 
3 The degrees cut at your third Obſervation being 66 degrees 39 
minutes, make a mark againſt 66 degrees 30 minutes, and draw the 


LineH C, And 


? : 
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And in this manner muſt you procced with the reſt of your Obſer- 
vations, D, E, F, and G. 

Having thus Protracted your Angular Obſeryations, proceed now 
tro your Lincal ; namely, to the length of your Lines, noted in the 
third and fourth Columns of your Field-book. 

x Sccing that the length of your firſt Line H A was 8 Chains 46 
Links, you muſt take 8 Chains 46 Links trom your Scale, and ap- 
ply it ro your Paper from H unto A. 

2 The length of your ſecond Line H B bcing 15 Chains 21 Links, 
take x5 Chains 21 Links from your Scalc, and apply that Di ſtance 
to your Paper {rom H unto B, 

3 The Diſtance of your third mark H C being 16 Chains 64 
Links, take that Diſtance from your Scale, and apply it to your Pa- 
per from che Point H unto C, 


all the other Lincs about the Field, were they never ſo many. 

Laſtly, if from cheſe Points ABCDEFG and H, you draw 
the Lines AB, BC, C D, DE,E F, FG, and GH, you thall have 
upon your Paper the exact Figure of your Field. 


q' And herein you may receive abundant ſatisfaQion, to ſee your 
ſeveral Inſtrumental Operations, and your Geometrical Pro- 
traction, ſo exactly toagree : And if at any time you make 
ſeveral Obſervations ot any one Piece of Ground, according 
tothe dirctions of the foregoing Chapter, or the like ; if you 
fiad them not exactly to agree, you may be ſure you have 


tore you proceed farther, it is beſt to reform your firſt Error, 


CHAP. XXIV: 


How by thePlain Table to take the Plot of 4 
Field at two Stations taken in any parts there- 


of, by meaſuring from either of the Stations to 
the viſible Angle. 


Figure. IV. 


His manner of work is chiefly to be uſed in ſuch Fields 
which are fo irregular that from any one part thereof you 
cannot diſcern all the Angles, or elſe in ſuch whoſe large- 
neſs will not permit a ſufficient view ofall the Angles at 

once. The manner of work will be the very ſame with thar in the 
16 Chapter, only the Inſtrument in this muſt be placed in twoor 
Ec three 


— —— 


failed in one or other of your Odſcrvations, and therefore, be- | 


In all reſpects as beforc, you muſt proceed with the meaſuring of j 


| 
| 


| 
| 
| 
| 


: 


| 
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| 
| 


three {everal places, whereas, in that, the ſame thing was effected at 
once placing of the Inſtrument, 

Suppoſe thenthat ABCDEF GHIKLand MI, were ſuch an 
irregular Field as is before ſpoken of. Having made choice of yg 
places within the ſame, for your two Stations,as O and Q,from which 
you-may conveniently {ce all che Angles, 

Firſt, place your Table at O, turning it about till the Needle hang 


| directly over the Meridian Line in che Card, repreſented in this Fi- 


gure bythe Line NO S. Them fixing the Table there, you muſ 


(x) dire& the Sights to A, and by the fide of the Index draw the 


Line A O, containing 7 Chains 46 Links. 

(2) dire the Sights to B, and draw the Line B O, containing 7 
Chains 1 8 Links, 

(3) direc the Sights ro C, and draw the Line O C, containing 
Chains'2r Links. 

(4) dire& the Sights ro D, and draw the Line O D, containig 6 
Chains 33 Links. 


(5Y direct the Sights ro E, and draw the Line O E, containing 5| 


Chains 57 Links. 


(6) dire& the Sights to K, and draw the Line O K, containing 71 


Chains $3 Links, 
(7) dire&t the Sights to L, and draw the Line OL, containing 
Chains 95 Links. 
($Y dire& the Sights ro M, and draw the Line O M , containing 5 
Chains $Links. 
Having thus made Obſervariow of theſe Angles, which are all tha 


caa'conveniently be ſeen from your firſt Starion at O, and drawn the! 


ſeveral Lines © A,O B,O C,O D,OE,OF,O K,O L,and OM ; and 
upon them ſer the ſeveral lengths as you found them by meaſuring, 
as from O to A, 7 Chains 46 Links: from O to B, 7 Chains 18 
Links &c. You muſt then lay the Index again to the Point O, and 
direct the Sights to your ſecond Station at Þ drawing the Line O Q: 
then meaſure the Diſtance trom O to Q, w 

8g Links. - 

Then remove your Inſtrument to Q, and lay the Index upon the 
Eine O'Q, tar-iog the Table abour till through che Sights you cſpy 
our firſt Starion ar O, then will the Needle hang directly over he 
Meridian Line in the Card as before : your Inſt rumen is rruly ſitu 
ated in the ſame Poſition as before , {o that you may now deal with 
the Angles F, G, H, and1I, ( which before you could not conveniently 
ſee ) as you did with thoſe on the other fide of the Field, by laying 
the Index tothe Point Q, and dirc&ing the Sights 


(r) ro'E; and drawing the Line Q E, containing 5 Chains 10 Links, 
(2)toF, and drawing the Line Q F, containing 7 Chains 64 Links. 
(3) t&G, and drawing the Line Q G, containing 6 Chains 40 Links, 
(4) to H;and drawing the Line Q H, containing 5 Chains 3 3 Links, 
(5)to E, and drawing the Line Q I, containing 6 Chains 95 Links. 
(6) to K,and drawing the Line Q K, containing + Chains 61 Ls 

0 
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Theſe Angles being obſerved, and the Lines meafured as the for- 
mer were , you ſhall fnd the ſeveral Points E, F, G, H, I, and K, 6n 
this ſide of the Field alſo : ſo that you may draw the Lines AB,BC, 
CD,DE,EF, FG, GH,HL,IK,KL,LM, and M A, which 
ſhall repreſent upon your Table the exa& Figure of the Fic!d to be 
meaſured, 


— 


And here note, that in this Example I make Obſervation of 
che Angles E and K at both Stations, but there was no necd '? 
thereof, only this ſatisfaction will accrue thereby: for when | 
you have meaſured your Stationary Diſtance O Q, and remo- | 
ved your Inſtrument to Q, and there fixed it, when you di- 
re& the Sights ro E or K, and meaſure the Diſtance Q F, 
Q K,and (er it off from Q, you ſhall find the Points E and ! 
K to fall dirctly upon the ſame Points E and K formerly 
drawn, if there be no Error in your Work. | 

And in this manner may you make three, or five Stations | 
for one Ficld, if need require ; remembring always, thar at | 
every Station the Needle hang directly over the Meridian ' 
Line, or the ſame degree of the Card art every Station. h 


' 
- 
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How to take the true Plot of a Field at two Stati- | 
ons taken in any parts thereof, from whence the 
eAngles may be ſeen, by the Theodelite. 


Figure IV. | 
5 | 
Y- Station O and Q being choſen, place your Inſtrument * 


in the Field at O, and turn it abour till the Needle hang | 
ovcr the Meridian Linc, and there fixing ic , dirc& the | 
Sights to A, the Index cutting 19 degrees 10 minutes, and ! 
. Pp , . 
the Line O A containing 7 Chains 46 Links: the 19 degrees 10 


| minutes muſt be placed in the firſt and (ſecond Columns of your Field- | 


= 228d the 7 Chains 46 Links, in the third and fourth Columns | 
thereot, 
Then direc che Sights to B, the Index cutting 5 3 degrees 30 mi- | 
nutes, and che Line O B containing 7 Chains 18 Links , which note | 
down in your Ficld-book, as before. 
In this manner proceed with the reſt of the Lines and Angles, 
namely, ſo many as you intend to obſcrye at your firſt Station, viz, 
A,B, C,D.K,L, and M: which done, dire& the Sights to your 
{econd Station at Q, the Index cutting 18 degrees 15 minures ; which | 


note down in your Field-book by it ſelf: Alſo meaſure the Stari- | 
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G HI andK, which being collected into your Ficld-book, will ſtand 
as followeth, | 


— 
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der. », Chai, Liak. 
I9 46 
53 15 
95 | 21 
132 33 | The firſt Station 
166 
251 | 
282 [1 
394 | 


The —_— Diſtance O Q is 8 Chains 89 Links, and the 
Angle O Q N 18 degrees 15 miautes, the inclination or differenced! 


Meridians. | 
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99 64| 
148 40 | The ſecond Sta- 
y 3 2 tion act Q. 
275 
321 
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CHAP. XXVL 
How to take the Plot of a Field at two Stations 


ferentor. 


Figure I 'V. 


HE Uſe of this Inſtrument, in taking the Plot of a Field, by 
obſcrving the Lines and Angles in the midft thereot , is 
this Chapter differeth nothing therefrom, only in this, you 

make Obſervation in two places. Therefore placing the Inſtrument 
at O, and dire&ting the Sights toA BCD EKLand M, you hall 
find the degrees cut by the Needle to be the ſame with thoſe Collect- 
cd in your Field-book at your firſt Station at O, are likewiſe with 
thoſe in the laſt Chapter. Alſo, your Inſtrument being removed to 
Q, and Obſcryatioa made of the ſeveral Angles there , namely, of 
the Angles EF GHI and K, they will likewiſe be found che tame 
with thoſe obſerved by the Theodelite at your ſecond Station in the laſt 
Chapter ; and therefore to make repctition thereof again in this place, 
were ſuperfluous, | 


q Here note, that the - Plain Table and Theodelite are the moſt con- 
venicnt Inſtruments for theſe kind'of Practifes hitherto Treated 
of, and not the Circumferentor , 1 only have hinted the Uſe 
thercot, that the agrcement of the ſeveral Inſtruments might 
be taken notice of, the Circumferentoy ſerving chicfly for 
large Champion Plains, and Wood-Lands, as will appear 
hereafter, 


— — ne PIER — — 


CHAP. XXVIL. . 
How to Protrait any Obſervations taken accor- 


ding to the direitions of the two laſt Chapters. 
Figure IV. 


| Raw upon your Paper the Meridian Line M O S,the Point 
O repreſenting your firſt Station , upon this Point O 
place the Center of your Protracor, laying the Line E F 


. . | 
taken in any parts thereof, by the Circum- | 


ſufficiently ſhewn already in Chap. 18. And the work of 


thereof directly upon the Meridian Line N S: Then 


laying 
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| namely : : = 
(1) at A, 19degrees 10 minutes, the Line O A containing 7 Chaing 


| 46Links. 
| (2) atB, 5 3 degrees 30 minutes, the Line OB containing 7 Chaing 


18 Links. 
21 Links. 


marks by the edge of your Protractor , and draw Lines. from 0, 
through thoſe marks, as O A, OB, O C, O D, OE, OK, OL, OM, 
and upoa thoſe Lines ſer off the ſeveral lengths from O, as you find 
them Collected in your Ficld-book. | 

Having thus Protracted the Obſervations of your firſt Station (be- 
fore you move your Protractor ) make a mark againſt 18 degrees 15 


minutes, which is the inclination or difference of Meridians , and 
draw the Line O Q, ſetting off 8 Chains 89 Links, the length there. 
of, being the Stationary Diſtance from O to Q: Then upon the 
Point Q place the Center of the Protractor, as betore, moving it up 
and down till the Line O Q lies juſt under 18 degrees 15 minutes; 
and holding itthere, lay your Ficld-book before you, and prick 
down by the fide thereof, the ſeveral _— and minutes, as by your 
Inſtrument you obſerved them ; together with the lengths of the 
Lines as they were meaſured, drawing Lines through thoſe Point; 
alſo, as the Lines QE,QF, QG, QH, QI, and Q K. 

Laſtly, draw the Lines A B,B C,C D, DE,EF, &s. So hal 
you have upon your Paper the exact Plot of your Field , in which (if 
there be no Error in your Work ) the Line M A being drawn, will 
cloſe exatly with the Line B A, in the Point A. | 
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CHAP, XXVIIL 
How by the Plain Table to take the Plot of 
Field at two Stations taken about the middl: 
thereof, from either of which all the «Angle: 
in the Field may be ſeen, with the meaſuring 
of one Line only. 


N 


Figure V. 


Eccffity may ſometimes require the Plotting of a Field 
according to the dire&ions which I ſhall deliver in this 
Chapter yet I would have as little uſe made thereof 4 


poſſible can be, inregard of the accuteneſs of the Angles, 
or 


© 


And ſo of the reſt, againſt which degrees and minutes, make 


| laying your Field-book before you, obſerve the de grees there noted, 


| 


| 
| 
| 


: 
|} 
| 
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(3)atC, 95 degrees 15 minutes, the Line O C containing 7 Chains 
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or rather, of the oblique interſections ; which (in ſome places )the | 
Lines at either Station wil: make one with another, which is more 
liable ro Error then any of the ways formerly taught: although ic be 
ero::nded upo1 as firm a Geometrical Principle as any of them, 

Let ABCDEF GH be the Figure'ofa Field, and let the two 
Stations taken within the ſame be O and'Q. 

Having placed your Inſtrument ar O, your firſt Station, the 
Necdle hanging dire&ly over the Meridian Line' of the Card:; you 
muſt 


(x) dire& the Sights to A, and draw the Line O A. 
(2) dire& the Sights to B, and draw the Line O B. 
(3) direct the Sights to C, and draw the Line O C, 
(4) dire the Sights to D; and draw the Line O D, 
(5) dire& the Sights to E, and draw the Line O E. 

(6) dire the Sights to F, and draw the Line O F. 

(7) direc the Sights to G, and draw the Line O G, 
(8; direct the Sights to H, and draw the Line O H. 


This done, dire& the Sights to your ſecoud Station art Q, and 
draw the Line O Q upon your Table: then (with your Chain) 
meaſure one your Stationary Diſtance O Q, which is 7 Chains; and 
removing your Inſtrument to Q, lay the Index upon the Line O Q, 
and looking through the Sights, turn the Table about, rill you ſce a 
mark ſct up at your former Station at O, and there fix the Table, and 
when you have ſo fixcd ir, (if you have truly taken your Back-ſight, 

the Needle will hang direatly over the Meridian Line of the Card 
as bcfore) make Obſervation at Q, as you did then beforeat O, As : 


(1) direct the Sights to A, and draw the Eine g A. 


— 


(2) dire& the Sighrs to B, and draw the Line OB. 
(3) dire& rhe Sighrs to-C, and draw the Line QC, 
(4) dire the Sights to D, and drawthe Line Q D, 
(5) direct the Sightsto E, and draw the Line QE, 
(6) direct the Sights ro F, and draw the Line Q F. 
(7) dire the Sights to G, and draw the Line Q G, 
(8) dire& the Sights to H, and draw the Line Q H, 


Now you may plainly perceive by the Figure,wherethe correſpon- 
dent Lines at each Station interſect or croſe cach other, As : 


(1) the Lines O Aand QA interfe& each other ar A, 
(2) the Lincs O Band Q B interſect each other at B, 
(3)the Lines OCand Q C interſe& each other ar C. 
(4 the Lines O D and Q D interſc& each other at D. 
(5) the Lines O EandQE interſect each other at E, 
(6)the Lines O F and Q F interſect cach otherat F. 
(7) the Lines O G and Q G interſe each other ar G. 


(8) the Lines O Hand QH interſe& cach otherat H, 
There- 
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Therefore, if from one to another of theſe Points luccefſively yoy 
draw Lines, you ſhall have upon your Paper the exact Symetry 
' Proportion of your Field, as namely, the Lines A B, B C,C h, 

DE, &c. | | 

In this kind of Plotting, you cannot but perceive 2 wonderful 
quick diſpatch z you being to meaſure nothing but the Diſtance he. 
tween your Stations : but by rcaſon of the acuteneſs of the Anglg 
(without exact and curious drawing of your Lines, and obſcrving well 
the Preciſe Points of Interſection) you may run into grols abſurd. 
ties and miſtakes, 


How by the Theodelite, or Circumferentor ty 


CHAP. XXIA. 


take the Plot of a Field at two Stations taken 
in any two parts thereof ; from either of which 
all the Angles in the Field may be ſeen, ant 
by meaſuring only the Stationary Diſtance. 


Figure V. 
I Jou may perceive by what hath. been ſaid in the foregoiny 


Chapter; that'the manner of work is the ſame both with the 
Theodelite and Circumferentor , and therefore in this placel 
make but one:example for both Inſtruments, 

Now to take:the Plot of the Field A BCDEFG and H, by 
either of theſe Inſtruments, . place. your Inſtrument at O, your fir 
Station, and turn it about till the Needle hang over the Mcridian i 
Line NS, and fixing it there, 4 | 


[ 


(1) dire& the Sights co A, the Index or Needle cutting 21 degres 
30 minutes, oy 
(2) direct the Sights to B, the Index or Needle cutting 69 degrees 
I5 minutes, 
(3) dire&, the Sights to C, the Index or Needle cutting 124 degrees 
45 minutes, 
(4) dire@ the Sights to D, the Index or Needle cutting 168 degrees 
10 minutes, 
(5) direct the Sights to E, the Index or Needle cutting 202 degrees 
30 minutes, 
(6) direct the Sights to F, the Index or Needle cutting 2 37 degrees 
30 minures. 
(7) dire& the Sights to G, the Index or Needle cutting 307 degrees 
00 minutes, 


Lib. IV. Inſlruments in Surveying. 


(8) direct the Sights to H, the Index or Needle cutting 328 degrees 
30 minutes, 


This done, meaſure your Stationary Diſtance O Q, which ſup- 
poſe to contain 7 Chains; and remove your Inſtrument to Q, tarn- 
ing it about till the Needle hang directly over the Merician Line, as 
betore, and there fix ic : then, 


(1) dire the Sights to A, the Index or Needle cutting 11 degrees 
00 minutes. 

(2) dire the Sights to B, the Index or Needle cutting 35 degrees 
30 minutes, 

(3) dire@ the Sights to C, the Index or Needle cutting 79 Cegrees 
45 minutes, 

(4) dire the Sights to D, the Index or Needle cutting 15 3 degrees | 
15 minutes, | 

(5) dire& the Sights co E; the Index ot Needle cutting 224 degrees 
30 minures. 

(6) diredt the Sights to F, the Index or Needle cutting 279 degrees 
30 minutes, | 

(7) dire& the Sights to G, the Index or Needle cutting 329 degrees 
oo minutes, | 

($) dire& the Sights to H, the Index or Needle cutting 347 degrees | 
30 minutes, | 


! 
[ 


Having thus made Obſervation of all the Angles round about the | 
Field, ar both Stations ; and noted the degrees cut by the Index of the | 
Theodelite, or the Needle of the Circumferentor, and put them down * 
in your Field-book ; together with the Diſtance between your two | 


Stations, you may proceed to Protract your Work as is taught in the : 


( 
; 


next Chapter, 
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CHAP. AAA. 


| How to Protratt any Obſervations taken accor- 


ding to the direttiins of the laſt Chapter. 


Figure V. 


Point at pleaſure, as O, for your firſt Station ; unto which 

Point apply the Center of your Protracor, with the Line 

E F thereof upon the Meridian Line NS, Then look into 
the Ficld-book for the degrecs obſerved at your firſt Station at O, 
and make marks againſt thoſe degrees by the edge of your Protractor, 
and when you have marked them all, draw Lines from O through 
eycry of them, as the Lines O A, OB, O C, &c. 

Thea from your Scale take 7 Chains ( which is your Stationary 
Diſtance ) aud place it from O to Q, which repreſents your ſecond 
Station ; u7on this Point Q place the Center of your Protractor, and 
laying your Field-book before you, prick down the degrecs by the 
edge of the Protractor, as you find them noted in your Field-book at 
your ſecond Station\ag Q, and through thoſe Points draw the Lines 


QA, QB, QC, &c. 


The Line QA croffing the Line O A in the Point A, 
The Le) B croſſing the Lifhe O Bin the Point B, 
The Line Q C crofling the Line O C in the Point C, 
The Line Q D crofling the Line O D in the Point D. 
The Line QE crofling the Line O E inthe Point E. 
The Line Q F croſſing the Line O F inthe Point F, 
The Line QG croſſing the Line O G in the Point G, 
The Line Q H croſſing the Line O H in the Point H. 


| | 'P draw the Meridian Line N'S, upon which Line aſſign any 


Therefore if you draw the Lines AB,BC, CD,DE,EF, FG, 
G <2 H A, it ſhall be the exa& Plot or Figure of the Field rc- 
quired, 


q 1 might now proceed toſhew the manner of taking the Plot of 
any Field without approaching nigh the ſame , bur in regard 
the | thereof differeth nothing at all from that 
which isalready taught inthe 13, 14, and 15 Chapters of the 
_ Book , I ſhall therefore in this place paſs it over as ſuper- 

uous, 


CHAP. 
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CHAM: AXE 

y How to take the Plot of a Wood, Park, or other 
large Champion Plain, by the Plain Table; 
by meaſuring round about the ſame, and making | 
Obſervation at ever y Angle. | 


y 
h Figure VI. 

Itherto we have ſhewed how the Plot of any Plain and 
even ground, or any ſmall Encloſure may be taken ſeveral 
ways, as being the calieſt for a Practioner to try experience 
upon ; I now come to ſhew how the Plot of any Champi- 

on Plain, or ovcr-grown W ood may be mcaſurcd, for in fuch kind of 
grounds the former directions will be of lictle validity ; for the large- 
neſs of the Plain, or the thickneſs of the Wood may many times 
hinder both your Sights and meaſuring: theretore the beſt way to 
mealure theſe kind of Lands, is to go about them, and make Obſerva- 
tion at every Angle, 

Suppoſe the following Figure ABC DEFG tobea large Wood, 
or other Champion Plain, whoſe Plot you deſire to take upon your 
Plain Table, | 

1 Place your Inſtrument atthe Angle A, dire&ing your Sights to 
the next Angle at B, and by the fide thereof draw a Line upon your 
Table, as the Line AB, then meaſure by the Hedge fide from the 
Angle A, tothe Angle B, which ſuppoſe 12 Chains 5 Links : then 
from your Scale take 12 Chains 5 Links, and ſet that Diſtance upon 
your Table from A toB. Then turn your Index about, and direct 
the Sizhts to G, the Angle on the other ſide of A, and draw the 
Line A G uponthe Table , bur at preſent you need not tro meaſure 
the Diſtance, 

| 2 Remove your Inſtrument from A, and ſet up a mark where ic 
| laſt ſtood, and place your Inſtrument at the ſecond Angle at B , then 
laying the Index upon the Line A B,tura the whole Inſtrument abour, 
till through the back-ſights you ſee the mark which you ſetup at A, 
and there {crew the Inſtrument : then laying the Index upon the | 
Point B, direct your Sights to the third Angle at C, and draw the | 
Line B Cupon your Table, then meaſuring the Diſtance BC 4 | 


»” a4 — 0 ——-——_—_— 


d 


Chains 45 Links, take that Diſtance from your Scale, and ſer it upon 
your Table from B to C, 
3 Remove your Inſtrument from B, and ſer up a mark in the room | 
| thereof, and place your Inſtrument at C, laying the Index upon thie | 
Line CB, and turn the whole Inſtrument abour, rill through the 
back-ſights you eſpy your mark ſcrup ar B, and there faſten che In- 
ſtrumenc : then laying the Index on 7; PointC , dire& rhe Sights to | | 
Ft 2 D,' 


Oe —— — 
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D, anddraw upon your Table the Line C D, then mealure from C to 
' Þ $8 Chains 85 Links, and iter that Diſtance upon your Table from 
 CtoD. 
| _ 4 Remove your Inſtrument to N (placing amarkat C whergiz 
laſt ſtood) and lay the Tndex upon the Line D C, turning*the whole- 
Inſtrument abour,till chroughthe back-tights:you eſpy themarkarC, 
and there faſtcn the Inſtrument ; then lay the Index on-che Point, D, 
and direct the Sights to E, and draw che Line D E ; then with your 
Chain meaſure the Diſtance DE 1 3 Chains 4 Links, and ler that 
Diſtance upon your Table from the Point D unto E. 
' 5 Remove your Inſtrument to E ( placing a mark at D where it 

laſt ſtood) and laying the Index upon the Line D E, turn the whole 
Inſtrument abour, till through the back-fights you ſce your mark at 
D., and there faſten the Inſtrument , then lay che Index on the Point 
E, and dire& the Sights ro F, and draw the Line E F'; then mealure 
the Diſtance E F 7 Chains 70 Links, which take from your Scale, 
and ſer it on'your Table from E to F., 

6 Remove your Inſtrument co F (placing a mark at E where it laſt 

ſtood) and lay the Index upon the Line E F, curning the Inſtrument 


— —_ 


— 


there faſten che Inſtrument , then laying the Index on the Point F, 
dirc& the Sights to G, and draw the Line F G upon your Table; 
which Line F G will cut the Linc A G in the Point G, then mea- 
ſure the Diſtance F G 5 Chains 67 Links, and ſer that off upon your 
Tablctrom F to G. 

7 Remove your Inſtrument to G ( ſcting up a mark at F where it 
laſt tood) and lay the Index upon the Line F G, turning the whole 
Inſtrument about, till through the Sights you ſce the mark at F, and 
there faſten the Inſtrument, then laying the Index upon the Point G, 
dire& the Sighrs to A( your firſt mark ) and draw the Line GA, 
which ( if you have truly wrought) will paſs dire&ly through the 
Point A where you hrit began, 

In this manner may you take the Plot of any Champion Plain, be 
it never ſo large. And here note, that many times Hedges are of ſuch 
a thickneſs that you cannot come near the {1des or Angles of the Ficld, 
cither to place your Inſtrument or meaſure your Lines : therefore, in 
ſuch caſes you muſt place your Inſtrument, and meaſure your Lines 
parallel to the fide thereof, and then your work will be the ſame asif 
you meaſured the Hedge it ſelf. 

Note al(o, that in thus going about a Field, you may much help 
your {elf by the Needle; for look what degree of the Card the Needle 
cuts at one Station, if you remove your Inſtrument to the next Stati- 
on, and with your back-fights look to the mark where your Inſtru- 
ment laſt ſtood, you ſhall tind the Needle to cut the ſame degree 
again, which will give you no ſmall ſatisfaQion in the prolecution ot 
your Work. And though there be 100 ſides or more, your Needle 
will ſtill cut the fame degree ar all of them, except you have com- 
mirted ſome former Error , therefore at every Station have an Eye 
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about, rill chrough the back-{i2hts you {ee your mark {cr up atE, and! 


ro your Needle as well as to your back-fighr, | 
0 


© COCA EI, 


—— ——__— w—— On ,————R—— 


hk ww XA mo £©A «i. 


Id od 2% 


tc ci. ©» we }_=u-_ _ z©xx ,£.. #Amyi 


| chang 
' thereof, it is as followcth. 


'Lib. FV. Inſtruouts 2th Survexing. ; 


Of ſhifting of Paper. 


{about the ſame, as is taught in this Chapter, it may fo fall out ( if the 
Field be very large, or that you are to take many Inclolures together) 
that the Sheer ot Paper upon your Table will not hold all your 
| Work, but you muſt be forced to take off that Shcet which is upon 
the Table, and pur another clean Sheet in the room thereof, and (in 
the Plotting of a Manner or Lordſhip) many Sheets may be thus 


ged, which we call ſhifting of Paper ; che manner of periorming 


E xample, 


Suppoſe that in going about to take che Plor of the Field ABC 
DEF G, as in this Chapter is taught, that when you have made 
choice of the Angle at A for the place of beginning, and proceeded 
from thence to B, and from B to C, and from C to D, that when you 
come tothe Angle at D, and arc rodraw. the Line D' E you wanc 
room to draw the ſame upon the Table, you muſt then; do as fol 
loweth: | | | lir 
Firſt, through the Point D draw the Lina D O, whicltis almoſt 6 
much ofthe Line D E as the Table will contain , then gear the edge 
of the Table H M draw a Line parallel co H M, as P Q, and another 
Line at right Angles thereunto through the Point O, as O N, the 
Point O being the faireſt Point that you can bring upon your Table. 


q And herc note, that the equal Parts upon the Frame of your 
Table are purpoſely made for the eafte and true drawing of 
theſe parallel Lines. 


This being done, mark this Sheer of Paper with the Eigure ( x ) 
about the middle thereof, for your firſt Sheer z then raking this Sheer 
off of your Table put another clean Sheet upon the Table , and 
drary thercupon a Line parallel tothe contrary edge of the Table, as 
the Line RS in the other Figure; then taking your firſt Sheet of Pa- 
per, lay it upon the Table ſo chat the Line Þ Q may exactly lic upon 
the LineRS tothe beſt advantage, as at the Point O in the ſecond 


In the taking of the Plot of a Field by the Plats Table, and going | 


Figure , then with your Compals. Point draw ſo much of the Line 
O D upon the clean Sheet of Paper asthe Table will bear, 
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Having thus done, proceed with your Work upon your new Sheet, 
beginning at the Point O, and ſo going forward with your Work in 
all reſpe&s as before is taught in the Centening of this Chapter ; as 
from O toE, from E to F, from F toG, and from Gto A, (by this 
direction) ſhitting your Paper as often as you ſhall have occaſion. 
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CHAP, XXXII. 


How to take the Plot of a Wood, Park, or other 
large Champion Plain, by going about the ſame, 
and making Obſervation at every Angle there- 


of, by the Theodelite, 
Figure VI. 


Lace your Inſtrument at the _ A, andlay the Index on 

the Diameter thereof, eurning the whole Inſtrament abour, 

, till chrough the Sights you elpy the ſecond Angle at B; chen 

faſtening it there, turn the Index abour till through che 

Sights you ſee the Angle at G, the Index cutting 1 30 degrees 00 mi- 

nutes, which is the quantity of the Angle G A B, and the Line A B 

containing 12 Chains 5 Links, which you muſt note down in your 
Field-book as formerly. 

2 Remove your Inſtrument at B, and laying the Index on the di- 

ameter, turn it about till through the Sights you ſee the third 


|Angleat C,and there faſten it; then turn the Index backward till 


through the Sights you fee the Angle ar A, the degrees cut by the 
Index being 120 deg. 30 min. the quantity ofthe Angle A B C, and 
the Line B C containing 4 Chains 45 Links, which you muſt note in 
your Book as bctore. 

3 Remove your Inſtrument to C, and lay the Index on the Di- 
ameter thereof, turning the Inſtrument about till through the Sights 
you ſee the fourth Angle at D; and there fixing it, dire& the Sights 
back again to B, the Index cutting 1 37 degrees 30 minutes, and the 
Line C D being $8 Chains 85 Links. 

4 Place your Inſtrument at D, and lay the Index on the Diameter, 
turning the Inſtrument abour, till through the. Sights you eſpy the 
fifth Angle at E; and there fixing it, turn the Index backward towards 
C, the degrees cut thereby being 120 degrees 30 minutes, and the 
py D E 13 Chains 4 Links, which 'mmſt be noted in your Ficld- 

00k, 

5 Remove your Inſtrument to E, and lay the Index on the Di- 
ameter thereof, turning the Inſtrumen about, page the Sights 
you ſee the Angleart F; and there fixing it, turn the Index batkwark 
to D, the degrees cut being 121 degrees zo minutes, arid the Line 
E F 7 Chains 70 Links, which note down alſo. 

6 Place your Inſtrument at F, and lay the Index on, the Diameter 
thereof, turning the Inſtrument about, till through the Sights you fee 
the Angle at G, and there fixing it, turn the Index, rift through the 
Sights you eſpy the former Angle at E, the degrees, cut, being 126 
degrees 30 minutes, and the length of the Line F G being 5 Chains 


67 Links, . _ 7 Laſtly 


= IIS 
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' +7 Laſtly,placethe Inſtrument at G, and lay the Index on the Di.) 
| ameter, turning the whole Inſtrument about, till through the Sight, 
| you eſpy the Angle at A, and there fixing it, dire& the Sights back| 
again to F, the degrees cut by the Index being 143 degrecs 30 mi 
nutes, and the length ofthe Line G A 7 Chains 87 Links. 

Having thus made Obſeryation ar every Angle of the Field in this 
manner, and Colle&ed the quantity of every Angle, and the length 
of every Line in your Ficld-book, you ſhall find chem to ſtand as ql. 


loweth, 


Degrees Minutes Chains Links, | 
A 130 00 I2 5 | 
B 120 30 4 AS 
Ci'.137 30 8 85 | 
WD $1320! . 30 I3 4 | 
E 1317 30 7 70 
F 126 30 5 67 
G 143 zo 7 87 


CHAP..XXXA1IL 


How to Protratt or lay down any Obſervation 
taken” according to the Dotrine of the li 
Chapter, 


Figure V I. 


nfider which way your Plot will extend, and accordingly! 
upon the Paper that you would have the Plot of your Ficll 
deſcribed, draw a Line at pleaſure, as the Line G A, Tha 
place the Centerof your Protractor udon the Point A, and! 
(becauſe the Angle at your firſt Obſeryation at A, was 130 degrees! 
©O Minutes) turn it about till the Line A G lie dite&ly under 1 30 de- 
grees, and then at the beginning of the Protrator (which is at 00 de- 
grees, noted in the Figure thereof Pag. 56. with the Letter E) make 
a mark, and through it draw the Line A B, ſetting x2 Chains 5 Links 
(the length of the ſame Line) from A toB, 

2 Lay the Center of your Protractor upon the Point B, and ſeeing 
the degrees cut atB were 120 degrees 30 minutes, therefore turn the 
Protractor about till the Line A B lies direly under 120 degrees 30 
minures, and then at the beginning of the degrees make a mark, and 
_—_—_ draw the Line B C, the length thereof being 4 Chains 
45 Lin 


3 Lay the Center of the Protractor on the Point C, ay” 
avout 
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from C to D. 


and then make a mark at the beginning of che Protractor, through ir 
draw the Line DE, and upon it ter 13.Chains 4 Links from D to E. 

In this manner mult you deal with all the reſt of the Angles, and 
when you come to Protratt the Angle at F, which is the laſt-Angle, 
and have drawn the Line F G, you ſhall find it to cut the Line AG, 


85 Links, and the Line F G 5 Chains 67 Links; and in this, practiſe 
is better then many words, and the Sight of the Figure better ;then a 
whole Chapter of information, in which Figure you may ſce the Pro- 
tractor lie at every Angle in its true poſition. 

This work may be perlormed otherwiſe,by ProtraQing your laſt Ob- 
ſervation firſt, ſo having drawn the Line A G, lay the Center of the 
Protraor on G, and the Meridian Line thereof (namely E F)on the 
Line G A, then {becauſe the degrees cur at your Obſervation: at G 
were 143 degrees 30 minutes) make a mark with"your Protracting 
Pin againſt 143 degrees '30 minures, and through it draw the Line 
G F, upon which Line from G co F, ſer 5 Chains 67 Links. *' 

Then placing the Center of your Protraor on the Point F, and 
the Meridian Line thereof upon the Line F G, making a mark by the 
edge of the Protraftor againſt 126 degrees 3o minutes ( which were 


that Point draw the Line F E, ſerting 7 Chains 70 Links thereupon 
from F to E. wr i de 

And in this manner muſt you proceed with the, reſt of the Lines and 
Angles, and at laſt you thall fing the Plot of your Field tocloſe-ar A, 
as before it did at G: and if the fides and Angtes were never ſo many, 
the manner ofthe Wark would be the fame, | 


q Here note, that if in going about a Field,” and meaſuring the 
Angles thereof with the Theodelite or degrees on the Frame 
of the Table (as in the laſt Chapter) you ſhould meer with 
any Angle that bendeth inwards in the Field, you muſt reckon 
that Angle to be ſo much above 180 degrees as the bending 
is, and when you note the degrees of ſuch an Angle in your 
Field-book ; you may make this > or the like mark againſt 
them for a remembrance when you come to Protract ; and in 
Protracting you muſt turn the Semicircle of the Protractor the 
contrary way to what you do in ProtraGting of other Angles. 


Gg CHAP, 


about till the Line C D lies dire&ly under 120 degrees 30 minutes, | 


firſt drawn ,in thePoint G, leaving the Line A G ro-contain 7 Chains | 


about till the Line B C lies dire&ly under 137 degrees 30 minutes 
(which were the degrees cut at your Obſervation at C,) and then 
making a mark at the beginning, or oo degrees of your Protractor , | 
through ic draw the Line C D, ſetting 8 Chains 85 Links thereon | 


| 
| 


4 Bring the Center of your Protracor to the Point D, turning ir | 


| 
| 


i 
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the degrees cut by the Index at your Obſeryation at F) and through | 
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CHAP. XXXIV. 


H Ow to know whether you have taken the Angles of 
a Field truly. 


Aving made Obſervation of all the Angles in the Field 
with your Inſtrument, and noted them down in your Ficld- 
book, as is done in the latter end of Chap. 32. Colle@ the 
quantity of all the Angles found at your ſeveral Oblerva- 

tions into one ſum, and multiply 180 degrees by a number leſs by 

two then the number of Angles in the Fick 

multiplication be equal tothe roral ſum of your Angles, then is your 


Work true, otherwiſe nor, 
arg. min 
130 oſs) 
120 30 
137 ul 
120 30 
I21I 30 
I26 39 
143 30 
900 00 


This rule is general when all the Angles of the Field be inward 
Angles; but if any of them be outward A 

the Complements of ſuch Angles to 180 degrees, which number of 
degrees is to be added to the reſt of the Angles, and their Aggregate 
ſhall be equal to the Produdt of the multiplication of x80, by a num- 
ber leſs by two then the Angles of the Field; but theſe outward An- 


the Field as you found them by Obſervation, you 
- may concludethat your Work is exactly perfor- 


d, and if the product of this 


Example. 


In the Work of the 32 Chap. the Angles found 
were as in the Margine, the ſum of them being 
900 degrees oo minutes, Now, becauſe the 
Field conſiſted of 7 Angles , you mult therctore 
multiply x80 degrees by 5, ( which is a number 
leſs by two then the number of Angles in the 
Field ) and the ProduRt will be goo, which ex- 
atly agreeing with the ſum of all the Angles in 


med. 


les, then you are to take 


les (be there never ſo many in one Ficld ) muſt not be accounted as 
Angles, but wholly rcjeRed, 


Fs 
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f. CHAP... XxXXV. 
How to take the Plot of any Wood, Park, or 


other large Champion Plain, by going about the 


ſame, and making Obſervation at every Angle 


thereof, by the Circumferetor. 


Figure VII. 


Aving ſhewn before the Uſe of the Circumferentor in taking 

the Plot of any ſmall Incloſure ſeveral ways, yet for thole 

kind of practiſes the Circumferentor bcing no convenient 
Inſtrument , the Uſe thereof in thole Works was only inti- 

mated, that che agreement ot the ſeveral Inſtruments in the perfor- 
mance of che ſame thing might the better appear. Now the Circumfe- 
rentor is moſt abſolute Inſtrument for the Surveying of any large and 


ſpacious buſineſs , as a Park, Wood, or other large Common Field 


or Champion Plain, the Uſe thereof differing from all chat hath hi- | 


therto been delivered. 

Suppoſe then that ABCDEFG HK were alarge Ficld,or other 
Incloſure,to be Plotted by the Circumferentor, | 

x Placing your Inſtrument at A (the Flower-de-luce towards you) 
dire& the Sights to B, the South end of the Necdle cutting r $1 de- 
grees, aud the Ditch, Wall, or Hedge A B containing 10 Chains 75 
Links ; the-degrees cut, and the Line meaſured, muſt be noted down 
in your Field-book, as in the foregoing example. 

2 Place your Inſtrument at B,and direct the Sights ro C, the South 
end of the Necdle cutting 279 degrees, and the Line B C containing 
6 Chains 83 Links, which note down in your Field-book as before.” 

3 Place the Inſtrument at C,and dire the Sights to D,the Needle 

cutting -216 degrces-30 minutes, and the Line C'D containing 7 
Chains $2 Links. | | 
4 Place the Inſtrument at D, and dire& the Sights ro E, the 
| Needle cutting 327 degrees, and the Line D E containing 9 Chains 
96 Links. / 

5 Place the Inſtrument at E,and dire the Sights to F, the Needle 
cutting 12- degrees 30 minutes, and the Line E F containing 9 
Chains 71 Links, 

6 Place the Inſtrumen at F, and dire& the Sights ro G, the 
Needle cutting 342 degrees 30 minutes, and the Line F G contain- 
ing 7 Chains 54 Links. 

7 Place the Inſtrument at G, and dire& the Sights to H, the 
Needle cutting 98 degrees 30 minutes, and the Line G H containing 
7 Chains 52 Links, | 

$ Place the Inſtrument arc H, and dirc& the. Sights to K, the 


| 


| 


— ——— 
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; Needle cutting 71 degrees, and the Line H K containing 7 Chains 


78 Links. 
9 Place the Inſtrument at K, and direct the Sizhtrs to A ( where 


you began) the Needle cntring 161 degrees 30 minutes , and the Line 
| K A containing 8 Chains 22 Links. 

Having gone round the Field in this manner, aud ColleRed the 
degrees cut, and the Lines meaſured in the ſevcral Columns of your 
Field-book according to former dirc&ions, you ſhall find them to fi 
ſtand as followeth, by which you may Protract and draw the Plot of 


your Ficld as in the next Chapter, 


y( 
Degrees Minutes Chains Links, 
A 191 (oſs) IO 75 fit 
| B a7 (oſs) 6 83 
C 216 30 7 82 
D|' 325 fo, 6 96 de 
RE | 2s. 30 9 71 A 
F 324 3 7 54 ſtr 
H | ys oe) 7 78 for 
K 16x 30 8 22 pl: 
| ſti] 
In going abour a Field in this manner, you may perceive a wonder-| I | 21 
ful quick diſpatch , for you are only to take notice of the degrees cut] I | rer 
once at every Angle, and not to uſc any nn, as in the fore- thi 
ts with the Circum-| I | for 


oing Work of the Theogelite , but touſe Back-fi 
; xnulS. is beſt for co confirm your Work : for when you ſtand at any | I | ſo1 
| Angle of a Field, and dire& your Sights to the next, and obſerve what | I | th: 
degrees the South end of the Needle cutteth , if you remove your In- Inf 
ſtrument from this Angle to the next, and look to the mark or Angle 
where it laſt ſtood, with your Back-ſights, the Needle will there alfo Ti 
cut the ſame degrees as before, which ought to be done, and may be 
without much lols of time. 

So the Inſtrument being placed at A, if you dirc& the Sights to B, 
you thall find the Needle to cut 191 Gp then removing your [- 
Inſtrament co B, if you dire& the Back-fights ro A, the Needle will 
| then alſo cut 191 degrees. 

; Now for diſpatch and exactneſs (if the Needle be good, the Card 
well divided, and the degrees (by a good eyc) truly eſtimated) the 
Circumferentor for large and ſpacious grounds is as good as any, and 
therefore obſerve well the manner of Protracting, 


A Compendinm. 


Þ Notwithſtanding the quick diſpatch this Inſtrument maketh, 
there is one Compendium more which I will here inſert, where- 


by — 
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by (if care be taken) the one half of the Work will be ſaved: | 
for whereas (by the direions in this Chapter) you are to 
place the Inſtrument at every Angle, it will be ſufficient now 
to place it but at every ſecond Angle: I will inſtance in the 
foregoing example. 


x Placing your Inſtrument at A, and directing the Sights to B, you 
find the Needle to cut 191 degrees : Then 


2 Placing the Inſtrument ar B, and direing the Sights to C, 
you find the Needle to cut 279 degrees: And 


3 Placing the Inſtrument at C, and directing the Sights to D, you 
find che Needle to cut 216 degrees, 


Now, having placed your Inſtrament at A, and noted down the | 
degrees cut by the Necdle, which were 191, you need not go to the | 
Angle B at all, but gonext to the Angle C, and there place your In- 
ſtrumenc ; and direfing your Sights backwards to B, you ſhall find the ' 
Needle to cut 279 degrees, which was the ſame degrees as were be- | 
fore cut when the Inſtrument was placed at B, ſo haz the labour of 
placing the Inſtrument at B is wholly ſaved. Then (the Inſtrument | 
ſtill ſtanding at C) dire the Sights to D, and the Needle will cut 

216 degrees as before, which note in your Field-book. This done, | 
remove your Inſtrument toE, and make Obſervation according to | 
this laſt dircion , and you ſhall find your Work to be the ſame as be- ' 
fore. Then remove the Inſtrument from E to G,and from G ro K, and 

ſo to every ſecond Angle , be there never ſo many. And here you ſee 

that half the labour is clearly ſaved, and the Work the ſame; as if the : 
Inſtrument had been placed at either Angle. : 


y 


CHAP. XXXVI. 


How to Protratt any Obſervations taken by the 
Circumferentor, according to the Dottrine of 


the laſt Chapter. 
Figure VIII. 


Ccording to the largeneſs of your Plot provide a Sheet of 
A Paper, or Skin of Parchment, or Writing Vellom rather, | 


as LM NO, upon which draw the Line L M, and pa- 
rallel thereto, draw divers other Lines quite —_ the 
whole Paper or Parchment, as the pricked Lines in the Figure drawn 


between LM and N O, and let the Diſtance of each of thele parallels 
one 
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one from another be ſomewhat lets then the breadth of the Scale of: 
your Protractor, Thele parallel Lines thus drawn dorepreſent Me-: 
ridians, and are hercafter fo called , upon one or other ot theſe Lines; 
(or parallel roone of them) rhe Meridian Line of your Procractor (no- 
ted in the Figure thereof Pag. 56. with E F) muſt always be laid 
when you Protract any Obſervations taken by the Circumferentor, as 
in the Chapter bcforc going. 

Your Paper or Parchment being thus preparcd, afſign any Point! 
upon any of the Mcridians ; as A, upon which Point place the Center 
of your Protractor, laying the Meridian Line thereof juſt upon the 
Mcridian Linc drawn upon your Paper, as you cc it lie in the Figure 
annexed, Then look in your Ficld-book what degrces the Needle: 
cut at A, which were 191 degrees ; now (becaule the degrees were! 
more then 180) you muſt theretore lay the Semicircle of the Protra- 
&or downwards, and holding it there, with your Protracting Pin 
make a mark againſt -191 degtecs, through which Point, from A, 
draw the Line A B, which contains 10 Chains 75 Links 

2 Lay the Centerof the Protractor on the Point B, with the Me- 
ridian Line thercof parallel to one of the pricked Meridians draw 
upon the Paper; and ſecing the degrees cut at B were more then 1 80, 
viz. 279, therefore the Semicircle muſt lic downward, and ſo hold: 
ingit, make a mark againſt 279 degrees, and through ir draw the 
Line B C,containing 6 Chains 83 Links. 

3 Place the Center of the Protractor on the Point C, the Meridi 
an Line thereot lying parallel to one of the pricked Meridians draw 
on the Paper, then the degrees cut bythe Needle at your third Obſer 
vation at C being above 180, namtly, 216 degrees 30 mints, 
therefore muſt the Semicircle lie downwards, then making a mark 
againſt 216 degrees 30 minutes, through it draw the Line C D con- 
taining 7 Chains 82 Links. 

4 Lay the Center of the Protrattor upon the Point D, the de: 
grccs cut by the Ncedleat that Angle being 325, which being abort 
180, lay the Semicircle of the Protractor downwards , and again 
325 degrees make a mark with your Prorrafting Pin, through which 
Point, and the Angle D, draw the Line D E, making it co contain! 
6 Chains 96 Links, 

5 Remove your protractor to E, laying the Meridian Line there- 
of upon (or parallel to) one ot the Meridians drawn upon your Paper; 
| and becauſe the degrees cut by the Needle ar this Angle were le 
then 180 , namely, 12 degrees 30 minutes, therefore lay the Semi 
circle of the Protractor upward, and make a mark againſt x2 degres 
30 minutes, through which draw the Line E F cantaining 9 Chais 
71 Links, | 

6 Lay the Center of the Protraftor upon the Point F, and be 
caule the degrees to be Protracted arc above 180, viz. 342 degrees; 
39 minutes, lay the Semicircle of the Protrator downwards, and: 
make a mark againſt 342 degrees zo minutes, drawing the Line F G,] 
which contains 7 Chains 54 Links, 


And inthis manner muſt you Protrat all the other Angles G, H, 
ai 
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_ \:nd K, and more, if the Field had conſiſted of more Angles , always 
of obſerviag this for a general rule, tolay the Meridian Line of the Pro- 
c- | craor upon ( or parallel to) one of the Meridians drawn upon your 
es| Paper (which the ſmall diviſions at each end of the Scale of the Pro- 
o-| Yracor will help you to do,) and if the degrees you areto Protra& be 
id/M eG then 180 ( as thoſe at GH and Kare) to lay the Semicircle of 
2s\ the Protrator upwards, or from you; and if they be aboye 180 de- 
| grees (as thoſe at ABC andD are) to lay the Semicircle down- 
nt Ml yards, as you ſce done in the Figure, 
« W Notwithſtanding the Compendium in the laſt Chapter, where the 
ic Wl Inſtrument was placed bur at every ſecond Angle ; yet the manner of 
re: Ml Protracting is the ſame as in this Chapter, without any alteration, 


a 
7 CHAP. XXXVIIL 


How to take the Plot of any Park, Foreſt, 
"ſj Chaſe, Wood, or other large Champion Plain, | 
"= by the Index and Needle, together with the 
| degrees on the Frame of the T able ; moſt com- 
modiouſly ſupplying the uſe of Mr.Rathborn's 
Inſtrument, which he calleth the PeraRor. 


Figure I X. 


HE ule of the Plain Table, Theodelite, and Circumferentor, 
hath been ſufficiently taughr in the preceding Chapters, 


and their agreement in all kind of practiſes fully intimated: 

ſo that you may perceive by what hath been hitherto deli- 

rered, that for ſome kind of Works one Inſtrument is better then 
another, and for large and ſpacious buſineſs the Circumferentor is 
the beſt (the Needle being good, no impediment near to hinder the 
[playing or vertue thereof) there _ only this objection to be made 
inſt it, viz, that the degrees in the Card are (for the moſt part) 

ſo ſmall that they cannot be truly eſtimated, and ſo may occaſion the 
greater Error in Protraction, For the ſalving of this grand inconvye: 
nience Mr, Rathborn hath a contrivance in his Book i )by 
an Inſtrument which he calleth a Pera&or, which is rio other than a 
Theodelite, only the Box and Needle is fo fitted ro the Center of the 
Inſtrument,that when the Inſtrument is fixed in any poſition whatſo- 
ever, the Index may be turned abour, and yet the Box and Needle re- 
1/8 | main immoyeable. The benefit of this contrivance is, that whereas 
in the Circumferentor the degrees are cut by the Needle , here the 
lamedegrees are cut by the Index, and therefore are larger: the uſe 
thereof is thus, Place 
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| rhe Box and Needle ſerewed] theteid.p on the Diameter of the al 


Place the Protractor at! any Angle of the' Field, -and turn ic abby 
till the Needle hang ditectly over the Meridian Line in che Cari 
then fix the Inſtrument thert, and rurn'the: Index abvnr cill through 
the Sights you eſpy the mark or Angle you would lookat , then jhaj 
the Index'cur/ the ſame degrees and minutes upon the Limb ofthePg 
tractor, as the Needle would. have cut -upoti the Card of the City 
ferentor, ifuſed as is before: taught t. yet notwithſtanding this conty, 
vance,youſee you muſt be beholden to the Necdle,the convenient! 
only being, that the degrees which: you are to note in your Figg, 
book; atelarger upon the Limb of che- Inſtrument then in che Ca 
which (I confeſs)'s ſomchingeonſiderable, 1 io 

Now-if any man have a defire?ro'make uſe. of this Inſtrumen; 
thinking none better, he is much deceived , for the Box and Need 
being ſcrewed to the Index of the Plain Table, and faſtned to th 
Center of the degrees upon the ſame Frame of the Table, perf. 


meth the Work of the Pera&For much better then the Peradfor it ſelf. 


for, whereas in the uſe of Perafor, you always let the Needle hay 
oyerthe Meridian Line, and let the\Jadex cut the deg. in thisya 
ſhall ſee that in going ronnd a Field, the Necdle inthe Card, and th 
Index\on the Frame of the Table will tuc\like degrees, ſothar yi 
have adouble Teftionooy far every Obſctyation, with the ſame facii 
ty, Which is no ſmall {atisation. Now becauſe (1 know) therea 
ſome whichiarewedded to.che uſe' of this Inſtrument, and induce al 
men whom.they can penſwade to the uic thereof , rhinking none {; 
00d, or at teaft better, I will\here inone example briefly ſhey th 
uſe thereof, as iit is ro'he' performed by the degrees projeted oa th 
Ro of the Plain Table, and thereby make the Plain Table moreg: 
ncral, t 

Let A BC DE be a Field co be meaſured by the Index and Ne: 
dlec on the Plain Table, ſupplying the uſe of the Peradtor. | 

r Place your Inſtrument gr A, laying the Index and Si 


ohts, wit 


then the Index ſo lying, turn the whole Inſtrument abour cill 

Needle hang''direaly over: the Meridian Line in the Card, tha 
ſcrew the Inftrumenr faſt, and curn the Tridex abour upon the Centty, 
till chrough rhe Sights y clpy your ſecond Angle ar B, then yo! 
ſhall ſee rhft the Sourh'end of the Needle. will cur upon the Cardin 
the Box abvit'218 degrees, and the Tndex ( at the fame time) upm 
the Table will cut 218 degrees 10 minutes, which muſt be noted 
down in your Field-book, as hath been ſeveral times before taught, 
and meaſurethe Diſtance. AB 9 Chains 65 Links, which you mult 
note down in your Field-book alfo, | 


q yon you ſee the convenience of counting the degrees cut by; 
the Index, rather then' by theNeedle, as here you ſee 10 mt) 
nutes are loſt in eftimarion, which the Index giveth more pre. 
ciſely , nay, ſomerimes you may poſſibly miſs half , or a whole 
degree by the Needle, 


2 Place: 


-——O— 


Hd bed wwel#! OY ah om- a noo eac 


—— << 6 .,v yy - 


dian Line in the Card , and then fixing the Table, turn the Index 


'# {to Protra&t your Work as is taught in the next Chapter, which dif- 
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thereof, and turn the Inſtrument about ill the Needle hang over the 
Meridian Line in the Card , then fixing the Inſtrument there, turn the 
Index and Sights to C, ſo ſhall both the Needle inthe Box, and the 


2 Place your Inſtrument ar B, laying the Index on the Diameter | 


Index on the Frame of the Table cut 298 degrees 30 minutes, and 
meaſuring the Diſtance B C, you ſhall find ir ro contain 7 Chains 28 | 


muſt be noted down in your Field-book as betore. 


the Diameter thercof , then turn the Inſtrument about till the Needle 
hang over the Meridian Line, and fixing ic there, turn the Ihdex 
about till through the Sights you cſpy the fourth Angle at D, then 
will both the ycedle and Index cut 1 5 degrees 40 minutes: theſe de- 
= and minutes, with the meaſured Diſtance C D, 5 Chains 70 
inks, muſt be ſet down in your Field-book. 

4 Your Inſtrument being placed at D, with the Index on the Di- 
ameter thereof, turn it abour ill the . Needle hang over the Meridian 


Links : the degrees and minutes, and the length of the Line meaſured, | 


3 Place your Inſtrument at C, and lay the Index and Sights upon | 


Line, and there fixing it, turn the Index abour till chrough the Sights 
you ſec the next Angle at E, then will both the Needle and Index cut 
68 degrees, and the Diſtance G E will be 8 Chains 72 Links, which 
note in your Ficld-book as before. 

5 Laſtly, Place your Inſtrument ar E, (obſerving all the former 
cautions) and dirc& the Sights to A, where you ſhall find both the 
Needle and Index to cut 142 degrees 45 minutes, and the meaſured 
Diſtance E A to be 7 Chains 1x Links, which note down in your 
Field-book. 

And thus may you go about any Field, let ir conſiſt of never ſo 
many ſides and Angles, obſerving always this general Rule, To lay the 
Index with the Box and Needle on the Diameter of the Table, and 
to turn the Table about till the Needle hang directly over the Meri- 


about till through the Sights you eſpy the mark you look for, then 
will both the Index and the Needle cut the degrees which you muſt 
note in your Field-book ; ſo will the, colleed notes of this example 


ſtand as followeth, 


Degrees Minutes Chains Links, 
A 218 10 9 65 
B 298 30 9 28 
C* 229 40 5 70 
D 68 OO 8 72 
E. 142 45 7 my: - 


Having thus collected your ſeveral Obſeryations, you may proceed 


fereth nothing from that in the 36 Chap. 
E Ir will be here obje&ed by the Aﬀecors of the Pera&For, That 


herc it is requfired, that the Needle ſhould play twice at each 
H h Lo obſer- 
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obſeryation : to which I anſwer , Ir is true; but if you neglect 
the latter of them, it is both as ſpeedy and as exaQtas the Pe 
rattor ;and if you have opportunity to obſerve both (which 
you may conveniently do) it will then be berrer, 


| 
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| | 
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How to Protratt any Obſervation taken by the 
direttons given in the laſt Chapter. 


Figure IX. 


parallel Lincs or Meridians, as is taught in the 36 Chapter, 
and upon one of theſe Meridians abou any Point at plea- 
ſure, as A, then laying your Field-book before yu, place 
the Center of the Protractor upon the Point A, the Scale thereof ly- 
ing upon, or parallel to, one of the Meridians ruled on your Paper, 
| and becauſe the;degrees cut at A were above 180 degrees, vis. 218; 
| degrees 19 minutes ; therefore lay the Semicircle of the Protrator| 
downwards, and againſt 218 degrecs 10 minutes of your Protractor! 
make a mark, through which mark and the Poine A, draw the Line 
A B, containing 9 Chains 65 Links. | 
' 2 Remove your Protractor to the Point B, which repreſents your! 
ſecond Station or Angle, laying the Mcridian Linc therof upon ( or| 
parallel to) one of the Meridaans drawn upon the Paper, and becauſe 
the deg. cut at B, are above 1,80, lay the Semicircle downwards as be-! 
fore, and againſt 298 degrees 30 minutes make a mark, and through| 
it draw the Line B C, contajryng 9 Chains 28 Links. 

3 Bring your Protractor to C, and lay ir parallel to ſome one of 
your Mcridians, and becauſe the degrees obferved at C were under | 
180 , namely, 15 degrees 40 minures, lay the Semicircte-upwards; 
and againſt 75 degrees 40 minutes make & mark, drawing the Line 
| C D, containing 5 Chains.70 Links. | 

4 Place your Protractoras before upon the Point D, with the Se- 
' micircle upwards, and azainſt 68 degrees thercof make a mark, and 
 draiy the Line D E, containing 8 Chains 72 Links, 

Laſtly, remqve your Protractor to E, placing it as before, and 
againſt 142 degrees 45 minutes (which were the degrees obſerved at 
| your Station at 'E) make-a mark, and through ir and the Point-FE, 
drawthe Line E A, which. (if your Work be true) will paſs chrough 

the Point A, and will contain 7 Chains 11 Links, | 


Y: U muſt firſt rule your Paper or Parchment all over with 
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CHAP. XIKIR, 1 

How to take the Plot of a Field, or other En-' 
cloſure by going about the ſame, —_—_— 
only of one Line ſeveral ways; and firſt, by the 
 Plam Table. aft 


Figure X. 


. Et ABCDEFG be a Field, or other Encloſure to be 
Plotted; , Firſt, make choice of, ſame convenient place 
about the middle of che Ficld, from whence you may con- 

* veniently ſee all the Angles thereof, as at M, where place 
your Table, carning i abour till the Necdle hang dire&ly over the 
Meridian Line in, the Card, and there ſcrew faſt the Inſtrument, 
Thea aſſuming any Point about the middle of your 'Table, repre- 
ſencing the place of your ſtanding in the Field, as M,, to-this Point 
apply the fide of your Index, and direQing the Sights thereof to rhe 

firſt Angle at A, by the fide ofthe Index draw the Line MA ; then 
direct the Sights tothe Angle at B, and by the:fide of the Index draw 
the Line M B : again, direct the Sights to C, and draw the Line M C. 
Do thus till you have directed the Sightsto all the other Angles, as to 
D, E, F, andG, and draw the Lines M D, ME, M F, and M G, 
- This done, meaſure the 'Diſtance from M, the place of your 
ſtanding, to any of the Angles of the Field, as to A, and let the Di- 
ſtance from M to A, be 5 Chaigs 80 Links , take 8 Chains $0 Links 
from any Scale,-and (ct that Niftance upon the Linc M A from M to 
A, and mark;the Point or Angle A. eee: 4-1 
Secondly; remove your Inſtrument from Mo A, and there place 
it, laying the Index upon the Line A M, turning the Table abour, till 
through the Sights you ſee a mark ſet up at M ( the place where your 
Inſtrument laſt ſtood) and there fix your Inſtrument , then apply your 
Index to the Point A, and upon that Point turn it about till _ 
the Sights you ſee the next Angle at B, and then by the fide of the 
Index draw a Line which will cut the Line M B ( þefore drawn) in 
the Point B, and the Line A B will repreſent the Hedge or Wall A B, 
and be of equal length therewith, 

Thirdly, Remove your Inſtrument toB, laying the Index upon the 

Line MB, and turn the Table abour till through the Sights you eſpy 


the mark ſet up at M, and then fix it. 


(T7 And here note by the way, that when your Table is thus 
fixed at B, if you lay the Index upon the Line A B, and look 
through the Sights, you ſhall then ſee ghe Angle at A, or 
place where your Inſtrument laſt ſtood.) 

H h 2 Then 
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Then lay the Index upon the Point B, turning it about till through 
the Sights you ſee the Angle at C, and draw a Line by the fide there- 
of till it cut the Line M &. which it will do inthe Point C, and the 
Line B Cſhall repreſent the Hedge B C in the Field. 
© » Foutthly, Place the Inſtrument at C, laying the Index upon the 
LineM C, turning the Fable about, till. chrough the Sights you ſee 
your firſt mark at M, and there fix it ; and laying the Index upon C, 
dire& the Sights to D, and draw the Line CD catting MDinD, 
C D doth repreſent the Hedge C D. | 

Fifthly, Remove the Table to D, laying the Index upon the Line 
M D, and turn the Table about till you eſpy your mark at M, and 
then fixit , and laying the Index upon-D, dire& the Sights to E, and 
draw the Line D E cuttingME in E. 

Sixthly, Place the Table at E, and lay the Index on M E, turning 
the Table about till you eſpy the mark 'at M, and pw the Table 
there, remove the Index roE, and dire the Sights to the Angleat 
F, and by the fide thereof draw a Line cutting the Line M F, former- 
ly drawn in F, which ſhall repreſent the Hedge E F. 

Seventhly, Remove the Inſtrument to F, and lay the Index on 
MF, turning the Table abour, till through the Sights you eſpy the 
mark at M, and fixing ir chere lay the Index upon F, direting the 
Sights tothe Angle at G, and by the fide thereof draw a Line F G 
cutting M Gin G. | 

ly, Place the Table at G, and lay the Index upon M G, turn- 
ing it about, till chrongh the Sights you ſee the mark at M, and there 
fix it, then npon G lay the Index, and dire the Sights to your firſt 
Ange at A, and (if you have committed no former Error) & Index 
will then fall juſt upon the. Point A, in the Line AM firſt drawa , and 
ſois your Plot exactly cloſed, and your Field finiſhed. 

And by this way of Plotting, you cannor bur perceive wonderful 
expedition, almoſt all manner of Meaſuring being wholly omitced, 
and only ar Obſervations made uſe of ; and this way being 
= and carefully performed, is not much interior to any of the pre- 
ceding. . 


CHAP. 
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C HHAP. XL 


How to take the Plot of a Field by meaſuring of 
one Line only, (as in the laft Chapter ) by the 
Theodelite, | 


Figure X, 


Aving made choice of a place inthe middle of the Field, as 
M, place there your Theodelite, turning it abour ill the 


Needle hang dire&ly over the Meridian Line of the Card, 
and there fixing it, dire& the Sights to every reſpeRtive 
Angle of the Field, _ what degrees the Index did cur upon the 
Frame of the Table, which ſuppoſe to be theſe following 


| deg. min, 

AY 14 ' 30) 

B 1 45 | 

The Sights pl the ld 95 . 00| 


Binge $ D $upon the Frame4129. 00 þ Degrees, | 
cing directed to E I Table ISI 30. | 
F | 212 39| 
LEY | 277 - 39) 


Having made Obſervation of what degrees the Index cur at every 
Angle, and noted them down in your Field Book or Table, as you 
ſeedone above, then meaſure the Diſtance from M co any Angle, 
as to A, and you find it tobe 5 Chains 80 Links, which note down 
in your Ficld Book alſo in this manner, 


From Station to the next Angle from the 
North Eaſtward, 5 Chains $0 Links. 


Then placing your Inſtrument at A,lay the Index on the Diameter 
of the Table, and turn it abour, till chrough the Sights you ſee the 
mark ſer up at, M, and there fixing the Inſtrument, turn the Index 
abour, till chrough the Sights you ſee the Angleat By and note the 
degrees then cut by the Index, which let be 112 deg. 30, min, 
| | Then remove the Inſtrument to B, the Index lying on the Di- 
ameter, turning it abour, till through the Sights you cſpy the mark at 
M, and there fix it, turning the Index about till you ſee the Angle 
at C, the degrees there cutting 1 14 degrees 00 minutes, and the reſt 
in the Table following : 


The 


by 


| 
| 
| 
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deg. miy, 
A A) ſ112 30 

B B | II4 oo 

The Inftru-|C |anddireted to M, the | C | I41 230 
ment being pla-4D Index being turned 4D ewill cuts 70 oo 
ced at - FE |aboutto the Angle |E | I20 Oo 
F F 136  ©0 
(G) G3 1132 CO 


n= 


CHAP. XLL 


How to Protratt or lay down any Obſervations 
4 taken according to the Dodrine of the laſt 
Chapter. | 


Figure X. 


Pon your Paper or Parchment draw a Right Line N S, re- 
preſenting your Meridian, or Line of North and South, 
abour the middle thereof, as at M, aſſume a Point for your 
Station in the middle of the Field , upon which Poiar place 

the Center of your Protractor, the Meridian Line thereof lying cx- 
atly upon the Line NS. /Then having recourſe to your Field Book, 
and finding that direQting your Sights to your firſt Angle at A, the 
Index cur 14 degrees 30 minutes, make a mark againſt 14 degrees ze 
minutes : alto, oO | 


' DireQing the Sights to B, the Index. cut 45 degrees 30 min, 
DireRing the Sights to C,the Index cut 95 degrees oo minutes, 
DireCting the Sights to D, the Index cut 124 degrees 00 min, 
Directing the Sights to BK, the Index cut 151 degrees 30 min, 
Directing the Sights to F, the Index cut 212 degrees 3o min. 
DireRting the Sights to. G, the Index cut 277 degrees 3o min, 


"Againſt all which numbers of degrees and minutes, make marks 


wich your + an bays to the edge of the degrees of your|Þ# | 


Protra@or, FRemembring, that when your degrees exceed 180, as 


they do at the Angle F, you turn the Semicircle of your ProtraQtor|Þ 


downwards}and then throughtheſe ſever! Points draw Right Lines 
from the Center Point at M;, as the Lines M A, MB, MC, MD, 
ME, M F,andMG. 58 . 

Then becauſe your meaſured Line from M.to the Angle A was 
5 Chains 80 Links, out of any Scale take 5 Chains $0 Links, and 
ſet it upon that Line from M to A. 


Again, Having recourſe to your Field Book, ſee there what dc-|F | 
grees and minutes were cut by the Index when the Inſtrument w35|F 


ah nt ” OS So remeron _—_ 
— = 


placed | 


| Line M B, and ( becauſe the degrees cut at B were 114 degrees) 


{Circle, and foinewhat beyond it ; and juft withour the Circle ſer a 
| Cypher, then meaſuring from Aro K;-and finding irto contain 8 
| Chains 22 Links; ſer that nutriber upon the Line O © berween the 
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placed at the ſeveral Angles A,B, C, D, &c. And finding that at | 
the Angle A, the degrees there cut were 112 degrees 30 minutes , 
apply the Center of your Protractor to, the Point A, laying the Me- 
ridian Line thereof upon the Line A M, and againſt 112 degrees 30 
minutes make a mark, through which, and the Point A, draw a Line, 
cill it cur the Line M B in B,—Then place the Center of the Pro- 
tractor upon the Point B, and the Meridian Line thereof upon the 


make a mark againſt 114 degrees, and draw the Line B C,—Do 
the like for the degrees cut by the Indexat the Angles at C, D, E, 
F, and G, ſo ſhall you have a perfe& Draught of your Field , and this 
way of Surveying is both ſpeedy and exat; if carefully managed, 


| 


' 
" 
i 
Pp 


CH AP. XLIL 


How to take the Plot of a Large Champion, or 
other Encloſure, upon the Plain Table, upon | 
one Sheet of Paper, without altering of the. 


ſame. 


Oraſmuch as the way of Shifting of Paper, taughe in the 31 
Chapter of this Book, may ſeem tedious and troubleſome, 


in reſpe& that you may be forced to alter, or ſhift many | 
Sheets for one Ficld, ( eſpecially if you uſe a Large Scale) I 
ſhall therefore here ſhew you how you may take a Large Encloſure | 
upon one Sheet of Paper, which is thus : 


is | 
Figure VII, 


| 


Let ABCDEFGH K, bea Large Championtobe Surveyed , | 
and you would fe& it by the Plain Table, and bring all your Ficld 
Work upon one Sheet of Paper, 

Firſt, About the middle of your Table 'affign a Point at pleaſure 
as at O, and upon that Point, as a Center, deſcribe two Concentrick 
Circles at abour' an Inch'dftance, and' rhe outermoſt ta be within 
__ Inch of the edge of your Paper, as are the two pricked Circles 
in the Figurc. 

Secondly, Conſider where to begin your Work, which ſuppoſe ar 
the Angle A, and there placing your Table;-and fixing it, turnthe 
Index about upon the Center O, and dire& the Sights to K, and by 
thefide rheredfdraw a Line from O, to the edge of 'the outermoſt 


| two Circles, and beforc you moye your Table, lay the Index tothe 


AN Center 


I 
— 


; 
1 
4 
14 
| 
| 


—— 
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Exterior or Elboe Angle) make a * or other mark upon Line O 3 


Angle 2 O 3 beepual to the AngleB CD. 


Amt8ie CD E. | | 


| 


Center O, and direct the Sights to B, and draw a Line from O to the 
outermoſt Circle, ſetting the Figure 1 to the end thereof, and the 
length AB being 10 Chains 75 Links, ſer that length upon the Line 
O 1 between the two Circles, ſo ſhall the Angle o O x upon your 
Table be equal rothe Angle K A B in the Field, 

Thirdly, Remove your Inſtrument to the Angle B, laying the In- 
dex upon the Line O 1, and turathe Table about cill through the 
Sights you ſce the Angle at A , then fix the Table, and upon O turn 
the Index till you fee the Angle C, and draw a Line from O to the 
outermoſt Circle, ſetting to the end thereof the Figure 2, and the 
length of B C being 6 Chains 83 Links, ſer that length upon the 
Line O 2 between 'the Circles, ſo ſhall the Angle x O 2 upen the 
Table be equal to the Angle A B C in the Field, 

Fourthly, Remove the Table to C, laying the Index upon the 
Line O 2, turn it about, and dire& the Sights to B , then fix ir, and 
dire& the Sights to D, and draw a Line from O to the outermoſt 
Circle, ſetting to the end thereof the Figuae 3, and the length C D 
being 7 Chains 82 Links, ſer that number upon the Line O 3 be- 
tween the Circles, and ( becauſe the Angle in the Field at C is an 


within the innermoſt Circle, as is done in the Figure, fo ſhall the 


Fifthly, Place the Table at D, laying the Index upon the Line 
O 3, and turn the Table about till you ſee the Angle at C, and then 


fix it ; then dire& the Sights to E, and draw. a Line from O to the 


| 
outermoſt Circle, ſetting 4. at the end of it, and 6 Chains 96 Links 
upon it, between the Circle, and ſo is the Angle 3 O 4 equal rothe 


| 


| 


Do thus by removing the Table to the reſpeRive Angles in che 
Field, namely to E, F, G, H, andK, ſtill remembring to makethe! 

oint O to repreſent yay the place of your ſtanding ; and when you 
have gone about the Field till you return to the Angle A where you! 
firſt began, you ſhall find the ſeveral Angles tobe as in the Figure, 


namely, : 
ſo O11 KAB?] 
102 | - 1A BCK 
203 4B CD | 
$09 304 onthe Table, |C D E 
The re P©-24 O 55tobeequalro} DE F*5in the Field. 
ive Angle |5 0 6|che Angle EEG | 
607 F G H* 
[708 [G HK | 
Og] tHKA 


And having gone round the Field, and made Obſervation at eve | 
Angle as is here delivered, noning the Exterior (or Elboe) Angles) F 
the like, you may Protradt the ſame| Þ 


CFand H with marks, as * or 
at leaſure, according to the DireRions given in the next Chapter. 


—_ 


CHAP. 


—_— 
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CHAP. ALilk 


How' to Protratt the Obſervations taken by the 
Direthons of the laſt Chapter. 


Aving made Obſervation at every Angle, and drawn Lines 
from the Center O to the outermoſt Circle , and marked 
them at the ends with Arithmetical Figures,and noted the 
Exterior (or Elboe) Angle, as is there directed : Then (ac- 

cording to the Largeneſs of your Plot you intendcd ) provide a Skin 
of Vcilom or Sheet of Paper, and conſidering which way your Work 
will extend, accordingly make choice of a Point reprcſ{cnting your 
firſt Angle, as the Point A, then repair to your Circular Scheme, and 


Chains 22 Links, lay down a Line of that length, as the Line A K: 
then in regard that the firſt Angle in your Circular Scheme © O 1, 
was equal tothe Angle K AB in the Field, you muſt therefore upon 
the Point A, | 
[Either by the 4th. Problem of the Firſt Book, or by the directi- 
ons —_ in the Firſt and Second Chapters of this 4th, 
Book. ] 
protract an Angle cqual to © O 1, which will bethe Angle K AB, 
and ſetting off from A 7 Chains 75 Links '(the length of the Line 
O x) it ſhall give you the Point B, | 
Thea upoa the Point B Protrat an Angle equal to the Angle 
x O 2, equal to A B C, and upon it ſet 6 Chains 8; Links, ſo ſhall 
you have the Point C. 
Again, Upon the Point C ProtraQtan Angle equal to'the Angle 
2 O 3, taking out of your Scale 7 Chains 82 Links, the number be- 
longing [to the Line O 3, againſt which Line you find this mark *, 
which ſhews, that this Angle at C muſt be Protraced outwards, or 
from the Field, as is the Angle B C D' equal thereto. 
In like manner deat with the Angles D, E, F, G, H, and K ; 
and when you have come to the Angle H, youſhall ( if you have 
truly wrought) find that the Line H K-would cut the Line A K in its 
true Point K, whether you had (et off 8 Chains 22 Links thereupon, 
or not, 


finding that your firſt Line marked with the Cipher o contained 8 } 
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C HA P. XLIV. 


How to take the true Plot of a Foreſt, Chaſe, 
Wood, Park, or other large Incloſure, by the 
Circumferentor or Theodelite by, a more 
exafl way then the 'hnbup : by which you may 

: know before you begin t0 Protratt whether 
your Plot will cloſe or not, and examine the 
truth of your Work, before you go out of the 
Field, 
Figure. XI. 


His way of Suryeying is the moſt exact and abſolute of all 

others, for the Surveying ot Countries, andall other large 

and Capacious W orks, as of Iſlands, Plantations, &c. 

For the performing of this Work, the Card of the Circum- 

ferentor mult be divided into four Quadrants or Quarters, each con- 


taining 90 degrees, and awnbted by 19, 20, go, Fc.” ro go, begin-| 


ning at the Meridian, and {o-reckoning tothe Eaſt and Weſt Points. 
As 1s expreſled in the Figure of the Card mentioned in the Xth, 
Chapter of the Second Book, Figure IV. | 

Your Inſtrument being\prpvided- with ſuch a Card as I juſt nou 
mentioned, you may proceed to take the Plor of the ground you in- 
tend in manner following. But firſt provide your Field Book, which 
(-ia this caſe) muſt be Ruled with Red Ink into fix Columns ; the fir 
of which muſt be ſo broad 450 contain the number of degrees, and 
the quarter of che Compal in;which the degrees arc cut by the South 
end of the Needle,; the ſecond Column is for the Chains and Links 
which every fide of the Field\.containcth , the four other Columns 
which have wriccen at the head thercof, Nerth, South, Eaſt, Weſt, arc 
to hold a cercain, number of Chains and Links, by the addition of 
which you may examine your Work, and diſcover whether your Plot 
will cloſe or nor, before you proceed to Protradt ir. 


The manner of working. 


Let ABC DEFGH Kbea Fieldto be meaſured : Having pla- 
ced marks at every Angle thereof , Firſt, place your Inſtrument at 
A, (the Flower-de-luce towards you) and dire& F br Sights to B, the 
South end of the Needle cutting 5 4 degrees in the South-Weſt Qua- 


drant, and let the length of the Line A B be 5 Chains 12 Links; | 
| now you muſt (in the firſt Column of your Field Book) ſer down 
SW 


Ig. 


— 


li ——— 


_——— 


| the Necdle curting North-Eaſt 31 degrees, and the Line D Econ- 
] taining 4 Chains 5 5 Links, 


| the Needle cutting North-Eaſt 56 degrees, and the Line E F con- | 
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G S W 5 4 degrees © min. repreſenting South-Weſt 54 degrees © min, 
and in the ſecond Column ſet down 5. 12. repreſenting 5 Chains 12 
Links, 

Secondly, place your Inſtrument at B, and dire& the Sights to C, 
the Needle cutting North-Weſt 45 degrecs, and the Line B C con- 
taining 2 Chains $9 Links. 

Thirdly, place your Inſtrument ar C, and dire& the'Sights ro D, 
the Needle cutting North-Weſt 76 degrees, and the Line C D con- 
taining 3 Chains 35 Links. | 

Fourthly, place your Inſtrument ar D, and dire& the Sights to E, 


Fitchly, place your Inſtrument ar E, and direct your Sights to F, 


taining 2 Chains 67 Links. 
Sixthly, place your Inſtrument at P, and dire& the Sights to G, | 
the Needle cutting North-Eaſt 21 degrees, and the Line F G con- | 
taining 2 Chains 24 Links. 
Seventhly, place your Inſtrument at G, and direct the Sights to | | 
H, the Needle cutting South-Eaſt 51 degrees, and the Line GH 
containing 2 Chains 35 Links. 
Eightly, place your Inſtrument at H, and dire& the Sights to K, 
the Needle cutting South-Eaſt 34 degrees, and the Ljne H K con- 
taining 3 Chains 25 Links. 
Laſtly, place your Inſtrument at K, and direct the Sights to A, 
the Needle cutting Souch-Weſt 4 degrees, and the Line K A con- ! 
taining 2 Chains 95 Links. | 
Having thus made Obſervation of all che Angles, 4nd meaſured ; 
all the ſides with your Chain, and ſer them down in your Field Book, | 
you ſhall find them to ſtand as followeth : | 


The Figure of. your Field Book. 


: 
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taken, andthe fides truly meaſured in this Figure, before you begin 


The V/e of the ſeveral : Lib. IV. 


How to Examine yow Work, whether you have truly 
wrought, or not. 


Your Work being finiſhed, the degrees cut by the Needle, and 
the length of the ſides meaſured by the Chain ſer down in the firſt 
and ſecond Columns of your Field Book, you may proceed to Pro. 
tracting z bur if you deſire to be ſatisfied of the truth of your Work 
before you go out of the Field, you may by help of the Lines of Sines 
and Numbers, or by the Table of Sines and Logarithms in the Third 
Book, very ſpeedily make trial, and diſcover wherein you have Er- 
red, and amend that Error before you proceed further, The propor- 


tion is this : 
Firſt, 


As the Radius, or Sine of go degrees, 

is tothe length of the fide of the Field in Chains and Links: 
So is the Sine of the degrees cut by the Needle, 

tothe lengeh in the Parallel in Chains and Links. 


Wherefore, Extend the Compaſſes from the Sine of go, tothe 
length of the fide of the Field, in the Line of Numbers, the ſame ex- 
rent will reach from the Sine of the degrees cut by the Needle, tothe 
length in the Parallel, 

U Secondly, 
As the Radius, or Sine of go deerecs, 
is to the length'of the ſide of the Field in Chains and Links : 

Sois the Sine ot the Complement of the deg. cut by the Needle, 

to the length in the Meridian in Chains and Links. 


W herefore, Extend the Compaſſes from the Sine of go, tothe 
length of the ſide of che Field in the Line of Numbers, the ſame ex- 
rent will reach from the Sineof the Complement of the degrecs cut 
by the Needle, tothe length in the Meridian, 


q Note, that the two Columns in your Field Book, which are 
noted with North and South, are the Meridian Columns, and 
the two Columns noted with Eaſt and Weſt, are the Parallel 
Columns : that is to ſay, the Line of North and South, noted 
in the following Figute with NS, is called the Meridian, and 
the Line noted with E W in che ſame Figure, is called the 


Parallel, | 
EXAMPLE... 


Let it be required to examine whether the degrees be rightly 


co Protract, 
Your degrees being noted, and your lengths of Lines orderly pla- 
ced in your Field Book, we proceed to examine the truth thereof 


thus : 
Fir, 


_— 
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will reach from the Sine of 76, which were the deg. cut by the Nee- 


Firſt, The degrees cut by the Needle when the Inſtrument was 
laced at A, being S W 54 degrees, and the length of the Line A B 
being 5 Chains 12 Links, if you extend the Compaſles from the Sine 
of 90 deg. to 5 Chains 12 Links in theLine of Numbers, that extenc 
will reach from the Sine of 54 degrees ( which were the degrees cut 
by the Needle at A) to 4 Chains 14 Links in the Line of Numbers, 
which is the Diſtance in the Parallcl, and alſo the ſame extent will 
reach from the Sine of 36 degrees ( which is the Complement of the 
degrees cut by the Needle at A)to 2 Chains 97 Links inthe Line 
of Numbers, which is the Diſtance in the Meridian : wherefore ( be- 
cauſe the quarter of the' Compaſs was South-Weſt) ſer 4 Chains 14 
Links ( which is the Diſtance in the Parallel) in the Column of 
Weſt, and alſo ſet 2 Chains 97 Links (which is the Diſtance in the 
Meridian) in the Column of South, and ſo have you done with your 
firſt Station at A. . 

Secondly, The degrees cut by the Needle when the Inſtrument 
was placed at B, being N W 45, and the length of the Line BC 
being 2 Chains 89 Links, it you extend the Compaſles from the Sine 
of 90 degrees, to 2 Chains $9 Links in the Line of Numbers, that 
extent will reach from the Sine of 45 degrees, which were the de- 
grees cut by the Needle at B, to 2 Chains 4 Links in the Line of 
Numbers, which is the Diſtance in the Parallel ; and alſo the ſame 
extent will reach from the Sine of 45, which is the Complement of 
the degrees cut by the Needle at B, to 2 Chains 4 Links in the Line 
of Numbers, which is the Diſtance in the Meridian. Wherefore, 
(becauſe the quarter of the Compaſs was North-Weſt) ſet 2 Chains 
4 Links (which is the Diſtance in the Parallel) inthe: Column of 
Weſt, and alſoſet 2 Chains 4 Links (which is the Diſtance in the 
Meridian) in the Column of North , and ſo aye you done with your 
ſecond Station at B, 

Thirdly, The degrees cut by the Needle when the Inſtrument was 
placed at C, being N W 76, and the length of the Line C D being 3 
Chains 35 Links, if you extend the Compaſſes from the Sine of go 
degrees, to 3 Chains 35 Links in the Line of Numbers, that extent 


dleatC, tro 3 Chains 25 Links in the Line of Numbers, which is the 
Diſtance in the Parallel ; and alſo the ſame extent will reach from 
the Sine of 14 degrees, which is the Complement of the degrees cur 
by the Needle at C, roo Chains 83 Links in the Line of Numbers, 
which is the Diſtance in the Meridian. : Wherefore ( becauſe the 
quarter of the Compaſs was North-Weſt ) ſer 3 Chains 25 Links 
(which is the Diſtance in the Parallel) inthe Column of Weſt, and | 
alſo ſet o Chains $83 Links, ( which is the Diſtance in the Meridian) 
in the Column of North ; and ſo have you done with your third Sta- 
'tion at C. 


Fourthly,'The degrees cut by the Needle when the Inſtrument 
was placedat D, bcing NE 31 degrees, and the length of the Line, 
D E being 4 Chains 55 Links, if you extend the Compaſſes from the 


Sine of 90 degrees, to 4 Chains 55 Links in the Line of Numbers, 


A ——_ 


that 
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chat extent will reach fromthe Sine of 31 degrees (which were the 
 degrecscut by the Needle at D) to 2 Chains 35 Links inthe Line of 
| ' Numbers, which is the Diſtance in the Parallel , and altothe ſame ex- 
| tent will reach from the Sine of 5 9 degrees ( which is the. Comple. 
| ment of the degrees cut by the Necdle ar D) to 3 Chains 93 Links in 
' the Line of Numbers, which is the Diſtanccein the Meridian , where: 
| fore (becauſe the quarter of the Compaſs was North-Eaſt, fer 2 
Chains 35 Links (which is che Diſtance in the Parallel) in the Co- 
lumn of Eaſt, and alfo ſet 3 Chains 93 Links (which is the Diſtance 
in the Meridian) in the Column of North, and fo have you done with 
your fourth Station at D. 

Fifthly, The degrees cut by the Needle when the Inſtrument was 
placed at E, being N E 56, and the length of the Line E F being/z 
| Chains 67 Links, if you extend the Compatles from the Sine of go 

degrees, to 2 Chains 67 Links in the Line of Numbers, that extent 
will reach from the Sine of 56 degrees, which were the degrees cut 
| by the Needle at E, to 2 Chains 22 Links in the Line of Numbers, 
| » | which is the Diſtance in the Parallel , and alſo the ſame extent will 
reach from the Sine of 34, which is the Complement of the degrees 
cut by the Needle at E, to'r Chain 50 Links in the Line of Num- 
bers, which is the Diſtance in the Mcridian ; wherefore, (becauſe 
the quarter of the Compaſs was North-Eaſt) fer 2 Chains 22 Links 
(which is the Diſtance in the Parallel) in the Column of Eaft, and 
alfo ſet x Chain 50 Links(which is the Diſtance in the Meridian) in 
| the Column of North, and ſo have you done. with your fifth Station 
at E. | fr 
[ - Sixthly,/ Thedegrees-cur by the Needle when the Inſtrament wa; 
placed at F, b&ng-N B 21:degrees, and the lengrh of che' Line B G; 
being 2 Chains 24 Links4if you extefid-the Compatſes from the 
Sine of go degrees, to 2 Chains 24 Links in the Line of Numbers, 
| that extent' wilt reach fromthe Sine of 21:degrees, which were the 
| degrees cutby'the Needle ar'F, roo Chains 80 Links in the Line of 
| Numbers, which is the Diſtance in the Parallel; and alſo the ſame 
| | Extent will reach from the Sine of 69 degrees, which isthe Comples| 
| | ment of the degrees cut bycheNeedle at F,to 2 Chains10 Links in| 
the Line of Numbers, which is the Diſtanceiia the Mertdian , wheres 
fore; becauſe the quarter of che Compaſs was North-Eaſt,  fet © 
Chains 80- Links (which is the Diſtance inthe Parallel) in the Co-| 
lfon of Eaſt;/atid alſo ſer 2-Chains to Links (whichis the Diſtance 
in the Meridian) in the Column of North; and fo have you dons| 
with your ſixth Station at F!\"/ ' 1 | 
 Seventhly, "The degrees'cut by the Needle whenthe Inſtrument 
| | was'placed ar'G, being ''$ E' 51 degrecs, and the length of che Line| 
| | GH bang* Chains 95 Links ; if you-cxtend che Compatles from che} 
[ ; Sine of go_degrees, to 2 Chains 95 Links in the Line of Numbers} 
f | that extent will reach from the Sine of 5 r:degrees, which'were the dc-| 
| | grbes ciit by the Needle/at G, to 2 Chains-3o Links inthe Line of | 
Numbers, which'is the Diſtance in the Parille! , and alſo the ſame]! 
| extent will *rach from the: Sine of 39, which is the Complement - 
4 che 


— 
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— &i_ wt 4 


| Lib. IV. Inſtruments In Surveying. 


the degrees cur by the Neddle at G, to 1 Chain 83 Links in the Line | 


becauſe the quarter of the Compaſs was South-Eaſt, ſer 1 Chain 82 


and alſo (ct 2 Chairs 68 Links (which is the Diſtance in the Meridi- 
an) in the Column of South, and fo have you done with your cighth 
Station at H, 


was placed atK, being S W 4 degrees, and the length of the Line 
K A bcing 2 Chains 95 Links , if you extend the Compaſſes from 
the Sine of 90 degrees, to 2 Chains 95 Links inthe Line of Num- 
bers, that extent will reach from the Sine of 4 degrees, which were 
the degrees cut by the Needle at K, to o Chains 6 Links in the Line 
of Numbers, which is the Diſtance in the Parallel, and alſo the ſame 
extent will reach from the Sine of 86, which is the Complement of 
the degrees:cut by the Needle at K, to.2 Chains 92 Links inthe 
Line of Nuh 

fore, becauſe the quarter of the Compaſs was South-Weſt, ſer © 
Chains 6 Links (which is the Diſtance in the Parallel) in the Co- 
lumn of Weſt, and alſo ſet 2 Chains 92 Links (which is the Diſtance 
in the Meridian) in the Column of South, and ſo haye you done with 
your ninth Station at K. 


here done, and noted them down in your Field Book under their re- 
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of Numbers, which is the Diſtance in the Meridiaq ;,wherefore, be- | 
cauſe the quarter of the Compaſs was South-Eaſt, ſet 2 Chains zo | 
Links (which is the Diſtznce in the Parallel) in che Column of Eaſt, ' 
and alſo ſet x Chain 83 Links (which is the Diſtancein the Meridi- | 


an) inthe Column of South, and ſo have you done with your ſeventh | 


Station at G. | 
Eighchly, The degrees cut by the Needle when the Inſtrument 
was placed at H, being S E 34 degrees, and the length of the Line 


H K being 3 Chains 25 Links , if you extend the Compaſles from 
the Sine of go degrees, to 3 Chains 25 Links in the Line of Num- 
bers, that extent will reach from the Sine of 34 degrees, which were 
the degrees cut by the Needle at H, to x Chain 82 Links in the Line 
of Numbers, which is the Diſtance in the Parallel ; andalfo the ſame 
extent will reach from the Sine of 56, which is the Complement of 
the degrees cut by the Needle at H, to 2 Chains 68 Links in the 


Linc of Numbers, which is the Diſtance in the Meridian ; wherefore, 


Links (which in the Diſtance in the Parallel) in the Column of Eaſt, 


Ninchly, The degrees cut by the Needle when the Inſtrument 


ers, which is the Diſtance in the Meridian ; where- 


Having thus gone over evesy of your Angles and Sides, as you ſce 


ſpective Titles of North, South, Eaſt, and Weſt, you ſhall find them to 
ſtand as {olloweth - 
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The Figure of your Field Book. 


Sum : 10.40| 10.49 | 9.49 | 9.49 | 


This done, add all the Figures in the North Column together, and 


| deg.m.\ C.L.| North, | South. | Eaſt, | Weſt. 

A|SW 54 00|5.12 2.97 | - 4-14 

B N W 45 00[2.89| 2.04 | | 2.04 
,CIiNW 76 0013.35] 0.83 | | 3.25 
'DINE 31 0014.55] 3-93 2.35 | 
'E|NE 56 0012.67; 1.50 | 2-22 | | 
F |NE 21 00[2.24| 2.10 0,80 

G K E 51 00|2.95 1.83, | 2.30 

H SE 34 oo[ 3.25 2.68 | I,82 

'K | SW 4 00| 2.95 | 2.92 | | 0,06 


you ſhall find that they make 10 Chains 40 Links , alſo add che 


| South Column, and they make 10 Chains 40 Links , then add the: 


Eaſt Column, and they make 9 Chains 49 Links laſtly, add the 
Weſt Column, and they alſo make g Chains 49 Links. | 
Now becauſe the Sum of the North Column, and the Sum of the. 
South Column are all one without any difference, and alfo the Sum 
of the Eaſt Column, and the Sum of the Weſt Column are equi, 
you may be aſſured that Jour Work is true , but if the Sums of the 
North and South Columns had differ'd, your Angles or Sides had bea 
faſly obſerycd, and alſo if the Sums of the Eaft and Weſt Columis: 
had differ'd, it had diſcovered an error; but being they agree, you may 
be aſſured your Work is true, and therefore may with confidence pro- 
ceed to Procraction, according to the dircRions in the'Chapter fol. 
lowing. pee ib 


. 
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CHAP.” XLV. 
How to Protratt any Obſervations taken accord- 


ing to the Diretions of the laſt Chapter. 


'+| 


Pon a Sheet of Paper or Parchment draw firſt a Line, a. 

SN, repreſenting the Meridian, and at Right Angle 

thereto another Line E W, repreſenting the Parallel : then 

laying your Field Book before you, you ſhall find in the 

South Column 2. 97, wherefore take in your Compaſſes 2 Chains 97 
Links, aad place it upon the Meridian from A to 1, 

Secondly, In the North Column you find 2, 04, take 2 Chains 4 

Links in your Compaſſes, and ſer that Diſtance upon the —_— 

rom ' 


_ 


= 
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ſeo 1 to+2. And becauſe you changeryour-Column from Sourhto 
North, you mult fet your 2 Chains 4 Links'from 1 to 2:downwards 
towards the N. : 

Thizdly,” n-the North 'Columi you ſhall find 0.93 : take 0 
Chains:93 Links in your Cotnpaſſcs,ahd ſet that Diſtance npoathe' 
Meridian from 2 to 3. 1 
-Eaurthly:, -ln the North: Column:you'fhall find. 3.93 : take 3 
Chiiins 93 Lanksn your'Compalies,and ſet that Diltancenpon thei 
Meridian from 3 to 4. 

Fifthly, Imthe North Cdlamn you fhall'fiod 1.50: take x Chain 
$0 Links m your Compaſſes, and ſet that Diftanceupon the Meri-' 
wan from:4tog.- I- | 
Sixthly, Inthe North Column you ſhall find 2.10: take'2 Chains 
to Links in your Compaſles, and ſet that Diſtance upon the Meri- 
tian from: 5t@6. '> $a! | 
| _— In the South Coltmo you-ſhall find: 1.33 : take 
Chain 33 Links in your Compaſles, and ft that Diſtance upon 
the Meridtag'from 6 to.. And beve again, becauſe you change 

our Column from North to South , you muſt ſet your x Chain 
, 3 Links from 6 to 7 upwards towards the South, 
or ;{ fn. the South Cohmin [you ſhall find 2.68: take 
t Chains 68) Links in your Compaſſes, and ſet that Diſtance wpon | 
the Moridian from 7'to8.: (1, | | 
: > Niothly, In the Soutw Colunin you fhall find 2.92: take 2 Chains 
v2 Lioksia your Compaſſes, and fet:that Diſtance upon the Meri- 
_ from 8 toA, where it will exattly fall, if. you have truly 
rought. | 


P ; © -\.: 1 __ 

. Thus have you found the Points 1::243-4:5. 6.7. and. uponthe 

.': Meridian N $ ; tbroughevery of. which Points draw obſcure | 

. | Lines withiBlack Lead; or ſack like; : Paxallel to the Parallel | 
E W..asthe Lines 1 Bu2 C. 3D.ipEyF, 6G, p HK, |. 


; . 'This dont, repair again to your Field-Book, wibere in the Welt | 
Column you ſhall find 4. 14: take 4 Chains 14 Links in your Com- 
HM&, abdſecthat Diſtance uponthe Paratiet from Ami. 
*' Seearidly,. In the Welt you. hall fad/2.04 6rake 2 Chains! by 
Liaks in the Compaſſes , and ſer thar Dijſbkanee upor- ohe Paraljeb 
from 1 to 2: 2% I 811:9Þ) + 47 afofm) 6-6 0699 
Thirdly, In the Weſt you ſhall find 3.25 : take 3 Chains 25 
inks in your Compaſles, and ſet that Diſtance upon the Parallel 
rom 2 to 3, 

Fourthly, In the Eaſt you ſhall find 2.35 : take 2 Chains 35 
Links in your Compaſſes, and ſet that diſtance upon the Parallel 
fort 3te4. And here, becauſe you change your Column from Weſt 
- Ito Eaſt, you muſt ſet your 2 Chains 35 Links from 3 to 4 back- 
wards towards A. + 

Fifthly, Inthe Eaſt you ſhall find 2.22: take 2 Chains 22 Links in 
your Compaſles, & ſet that Diſtance upon the Parallel from 4 to 5, 

K k Sixthly,! 


a. 


nt. At... Ms —— 
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! -Sixthly, In the 'Eaſt you ſhall find 0.80; take o Chains 80 Links 
ja-your Compaſſes, and ſerithat diſtadce upon the Parallel from 
to 6. np 
: -Seventhly, In the Eaſt -you ſhall find 2:30: take 4 Chains 4o 

Links in your Compaſlles, and {et that Diſtance upon the Parallel 
from 6 to 7. | 

- Eightbly, In'the Eaſt'you'ſhall find 51.82: take 1 Chain 82 
Links in / 463; han wn and fetrhat Diſtance upon the Parallel 
from 7 to 0. | 

| Niathly ; In the Weſt you ſhall find 09.06: take © Chains 06 
Links in your Compaſles, and 1ct that Diſtance upon the Parallel. 
from 8to A, Where it will alſo exaQtly fall if you'have truly 
wrought. bat ate fg 4090 +761 


Thus have you found the Points 1. 2. 3. 4 5. 6.7- and 8. upon 
,.;the Parallel E W ; 'thronph every of which Points draw ob- 
; ſcure Lines with Black Lead,'or fuch like, Parallcl to the 
. Meridian $ N.: as 'the-Lines 2 B, 2C. 23D.4E:5F. 6G.| 
oH.oKk F 7} ct 
DH CNL 3 


- This done,' you ſhall find that the Line:x B which is drawn Pa-| 
rallet tothe Parallel E W, and the Line:r.B which is drawa Pa-] 
rallel to the Meridian $ N, will croſs one another in the Point B; 
wherefore a Line drawn from A to B ſhalÞrepreſent the fide of rhe 
Field AB; andif you tave wrought truly you ſhall figd it to con- 
tain 5 Chains 12 Links. | p fl 97; | 


Likewiſe the Lines 2 C and 2 C croſs one another in the Point C. 
Likewiſe the Lines 3 D and 3 D croſs one another in thePoint D. 
Likewiſe the Lines 4 E ahd 4 E croſs one another in the Point E. 
Likewiſe the Lines 5 F and 5 F croſs one another in the Point F. 
Likewiſe the Lines 6 G and 6 G croſs otieanother in the Point G. 
Likewiſe the Lines 7 H and 7 H croſs one another in the Point H. 
Likewiſe the Lines 8 K and8 K croſs one another in the Point K. 


': | -*Y (\ 
| Now if you draw the Lines A B,, BC. CD. DE. EF. FG, 
GH. HK. andK A. you ſhall have upon your Paper or Parch- 
ment the true.and exaGt Figure of the Land you Survey'd, And this 
way for exatneſs exceedeth any other that I know of, 


| 


Lib. IV. 


| and C D E, incvery of which Triangles you have all the fides given, | 


Inſtruments im Surveying. 


CHAP  AMXLSS 
How to take the Plot of an Irregular Field with- 


out any other Inſtrument but the Chain, and by 
your Scale to Protratt the ſame upon Paper, 


Figure XII. 


His way of taking the Plot of a Field ( if it be carefully 
practiſed ) is inferior to none of the ways formerly taught, 
though it be ſomething tedious , neither can it be practi- 
ſed upon Wood-Lands, Large Commons, Chaſes, For- 

reſts, or Mountainous Lands, but upon Incloſures only : the manner 
of cffeRing it is as followerh, | 

LetABCDE Fbea Field to be Plotted : Firſt, meaſure every 
fide thereof, beginning at the Angle A, ſo ſhall you find 


The ſide A Bto contain 2 Chains 5 Links, 
The fide B C to contain 1 Chain 48 Links. 
The fide C D to contain 2 Chains 6 Links. 
The ſide D E tocontain 4 Chains 75 Links. 
The ſide E F to contain 2 Chains 15 Links. 
The fide F A to contain 2 Chains 52 Links, 


reduced into two Trapez#as, and beſt ( in this Figure) by a Line ſup- | 
poſed to be drawn from the Angle F to the Angle C, by which ſup- | 
poſed Line, (which being meaſured will contain 2 Chains 89 Links) 
the whole Field is divided into the two Trapezias ABCE, and F C 
ED. 


which will contain 2 Chains 70 Links, and from C to E, which con- 
tains 3 Chains 60 Links, you ſhall divide thoſe two Trapezias, cach 
into two Triangles, viz. the Trap:2ia A B C F into the Triangles A B 
C,andACF, andthe TrapezzzF CE D into the Triangles F E C, | 


by help whereof you may upon Papcr or Parchment draw the exact 
Figure of your Ficld according to what Scale you pleaſe, in manner 
following : 

Firſt, (taking into conſideration the ſituation of your Field ) upon 
your Paper draiv the Line A C, containing 2 Chains 70 Links of any 
Scale , then, becaulc the fide A B contains 2 Chains 5 Links, take 2 
Chains 5 Links from the ſame Scale, and placing one foot in A, with 
the other defcribe the Arch a6 : likewiſe, becauie the fide B C con- 
tains 1 Chain 48 Links, take 1 Chain 48 Links from the Scale, and 
placing one foot of the Compaſſes in C, with the other deſcribe the 


Now becauſe the Field conſiſteth of fix ſides, it may therefore be 


Then again, If you meaſure with your Chain from C to A, * 


Kk2 Arch 


EI 


/ 
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Archc d, crofling the former Arch abin the Point B , then drawing 
rwo Lines from C and A, to the Point B, you have Protracted the 
Triangle ABC. 

Secondly, For the Triangle A F C, becauſe the fide A F contains 
2 Chains 5 2 Links, take 2 Chains 52 Links out of your Scale, and 
placing one foot in A, with the other deſcribe the Arch e f, likewiſe, 
becauſe the fide F C contains 2 Chains 89 Links, take 2 Chains 8g 
Links out of your Scale,and placing one foot of your Compaſlcs in C, 
with the other deſcribe the Arch g -, cutting the former Arch ef in 
the Point F ; then drawing two Lines from A and C to the Point x, 
you ſhall encloſe the Triangle A F C, 

Thirdly, For the Triangle F E C, becauſe the ſide F E contains 2 
Chains 15 Links, take 2 Chains 15 Links our of your Scale, and pla- 
cing one {oor in F, with the'other deſcribe the Arch & , likewiſe, be. 
cauſe the fide C E coatains 3 Chains 60 Links, take 3 Chains 60 
Links out of your Scale;/and placing one foot in C, with the other de- 
ſcribe the Arch / m, croſſing the former Arch i & in the Point E ; then 
drawing two Lines from the Points F and C, to the Point E, you 
ſhall incloſe the Triangle BE C, , 

Laſtly, For the Triangle C E D, becauſe the fide E D contains 
4 Cliains 75 Links, take 4 Chains 75 Links out of your Scale, and 
placing one foot in E, with the other deſcribe the Arch » 0, likewile, 
becaule the fide C D contains 2 Chains 6 Links, rake 2 Chains 6 
Links out of your Scale; and placing one foot in C, with the other de- 
ſcribe the Arch p q, cutting the former Arch zo in the Point D; then 
drawing two Lines from the Points C and E tothe Point D, you 
ſhall incloſe the Triangle C E D : and ſo is your work finiſhed, 

Although this way be ſomewhar tedious, yet ifir be but carefully 
performed it will effe& the'thing intended with much exa&neſs, and 
the chief caution to be obſerved in the performance hercof is, that 
when you meaſure any of the Diagonals, as C A, C F,or CE, you 
carry your Chain ina dire& Line, which you may eafily do, if you 
cauſe a mark to be ſetup at each oppoſite Angle, and a ſtick or tuch 
like in the mid-way between the two Angles, as ( in this Example) 
if three ſticks or marks were erected in the Diagonals at the letters 
O,P;,and Q). 


CG HiAF XLVIL 
The uſe of the Inſtrument deſcribed in the Fifth 
Chapter of the ſecond Book, as alſo of the Croſs 
mentioned in the ſixth Chapter. 


Aving in the 37th, Chapter of this Book ſhew'd how to 
make the degrees on the Frame of the Plain Table ro ſupply 
the uſe of the Inſtrument which Mr. Rathbowrnſo highly 


commendeth, and calleth by the name of the Peradtor, 1 
"EY p—_—__ bought 
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thought good in this place to intimate that the Inſtrument mentioned | 
in the fifth Chapter of the ſecond Book will effetchis Work as well 
as the degrees 0n the Frame of the Table, and for portability exceed- 
eth any of the forementioned ; the uſe of this Inſtrument is ſoobvi- 
ous, that I ſhall not need to give any particular example concerning 
the uſe thereof, it being the ſame that is already taught in the uſe of 
the Theodelite and Circumferentor : only you have this advantage, that 

our Needle is much longer, and the degrees much larger then can 
be in any ordinary Card. 

In the fixth Chapter of the ſecond Book there is mention made of 
an Inſtrument call'd a Croſs, which Inſtrument may be of good uſe in 
ſmall incloſures, which conſiſt of few fides and Angles, the Inſtru- 
ment hath no Graduations upon it, but is only to lay our right Angles 
in the Field it ſelf without ProtraRing, and lo to caſt up the content 
of any ſuch Field by right Angled Parallelograms, or long Squares 
and Triangles ; the Inſtrument at the firſt reducing the Ficld into the 
largeſt right Angled Parallelogram that may be, 


—_— 
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ches, are contained in any piece of Land , the 


Plot thereof being firſt taken by any Inſtrument. | 


Aving ſhewn how to take the Plot of any Ficld or other In- 

cloſure ſeveral ways, and alſo to Protrat the ſame upon 

Paper, it is now neceflary to ſhew how the content thereof 

may be attained, that is ta ſay, how many - Acres, Roods, 

and Perches, any Field ſo Plotted doth contain, in the performance 

hereof you mult conſider thar the Original of the menſuration of all 

ſuperficial Figurcs, ſuch as Land, Board, Glaſs, or the like, dorh de- 

pend upon the exact meaſuring of certain regular Figures, as the Geo- 

metrical Square, the Long Square or Parallelogram, the Triangle, the Tra- 

pezia, and the Circle ,, therefore, if any Plor of Land to be meaſured 

be not one of theſe Figures, it muſt ( before it can be meaſured ) be 

reduced into ſome of theſe Forms, Iwill therefore in the firſt place 

ſhew how to meaſure any of theſe Figures ſeverally by themſelves, 

and afterwards how to reduce any other irregular Figure into ſome of 

m regular Forms, and laſtly , to meaſure them by the ſame Rules ; 
and firſt, 


Of the Geometrical $quare. 


Geometrical Square is #S&igure conſiſting of four equal ſides, and 
as many equal Angles, as is the Square A B C D, whole ſides 


are 
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| 


' 


are all cqual to the ny 
it 


which may beatrribured c 
or any other meaſure whatſoever, 
_iD _C 

] *.. 
\ 

WY R 

"a [ | [| i 

 —r———4 


R, which containerh fx equal parts, 
er to Inches, Feet, Tards, Perches Chains, 


Now, to find the ſuperfici- 
al content of ſuch a Square, yoy 
muſt multiply one of the fides 
in it ſelf, and the product of | 
that mulciplication ſhall be the | 
content of - the Square, 

EXAMPLE. | 

Suppoſe the Square ABCD 
to be a piece of Land, and the; 
ſide thereof to contain 6 Per-| 
ches, theretore multiply 6 ini 
ſelf, that is, multiply 6 by 6, 
and the product will be z6,] 
and ſo many Perchcs doth the! 


'R Square piece of Land contain, 


Of the Long Square or Parallelogram. 


Long Square or Parallelogram is a Figure conſiſting of four fivcs, 

as the Figure A B C D, the two ovpoſite fides whercot art 

cqual, as the ſides A B and C D, and likewiſe A C and B D, cachof 
the ſhorter ſides containing 9 Perches, & the my_ ſides x 3 Perches, 


add one example for all, which is general, and that may be done three] 
ſeveral ways : As 


To find the 


uperhicial content of 


this Long Square or Parallelogran, 
you muſt multiply one-of the longer 
ſides by. one of the ſhorter, that is, 
multiply 4 by 13, and the produ& 
will ſhew the ſuperficial content 


thereof, 

Example, The longer {ide of the Square contains 1 3 Perches, and 
the ſhorter 7 Perches, now if you multiply 1 3 by 7, the produd will 
be 91, and that is the content of the Square in Perches, 


Of the Triangle. 


Lthough there be ſeveral kinds of Triangles, yet in reſpec they! 
are all meaſured by one and the ſame Rule, I will therefore] 


I, Halt 
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t. Half the lengt of the Baſe, being multiplied by the length of 
the Perpendicular, ſhall be equal to the Arexof the Triangle. 


Or, 2; Half thelengthof the/Perpendicular,! being multiplied 
by the whole Baſe) wil be:the congent of he Þriaogle. - ; 


Again, 3\ The whole ſengof the Perpendicular, being miulti- 
plied by the whole length of the Baſe, halt theprodut ſhall be the 
content of the Triangle, _ 1 F Y nt 
OJ M17 IHITA OV 01-713 Ts R344 33 2 907 3; 
GC iv EXAMPLE. >1 bus .c2t5 6 
Suppoſe you werets find the rea. or content of the, Triangle 
ABF,-the Baſethereof A F containing 58 Perches, and, the Per- 
pendicular B E a4 ParedeSe;; !o 21121177 ng 26: 01664061l1 
Now if you multiply;12 (which is balf thi ic h of the Perpen- 
dicular BE) by $8 (the length of che whole NA F) the produc 


r 
by 29 (the length of half the Ba 


before. wg 


as before; & T0914 | 90} .C* 


- many unequal Angles, a54s the Figure AB CD. ., -1.. 
To meaſure this T vom wall fir ot the Diagonal 
B D,for by this means the Figure is reduced into two Triangles, as 
A D'Biand CD B:ithen if you let fall;the Porpendicolars from the 
points A and C, you may myeaſuze Mem by the laſt example,as two, 


Triangles,the ſums whereof being a ded together will bet e Areas 


will he;4g6, and thax,is the Area, gr the content of the Triabgle. |. 
Or it you ankigh 24 (the who | lng fe Perpent Yar )| 
) the product wil e596 ml 


Or again, If you multiply 53 (the whole length of the Baſe) by | 
24 ( the whole length of the Perpendicular ) the produdt will be | 


1392, the half whereofis 696,ths Axes or congent of the Triangle || 
. Eid | Pro 10 


244] : ( 3 oS hb C $ 4 'F' 
277103 SI, > 12 Slot ve tatls ) 555 44 bailge:icittg 
| «Of the Trapexid....) 24li $3098 1:24 
 Trapezi is a Figgte conlifhing pf, fourg fides ,,,and 2s | 
WIT | 

ja = 
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qr content of the whole Trapezia. 
| ! , p 


— uo” - 4 as. 


E x-l 


ad . oy tit. 


” 9 + * GY 
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; EXAMPLE. 

Having drawn the Line B D, and ſo reduced the Trapezia into 
two Triangles, and let fall the Perpendieulars AE, and CF, upon 
the Line B D, which is the common Baſe to both the Triangles ; 
you may find the Area of the whole Trapezia, thus. 


| . Suppoſethe Per- 
p pendicular C F, 
were 102 Perches, 


/ \ Bb | thee Perpendicular 
| . A E, 118 Perches, 
\, F > and the Baſe B D, 


SP bY ( which is common 
ole M53 to both Triangles ) 
gd 5,909 m 300 Perches. 
ag 4 _— \ | +.» » Now , If accor- 
7 3 220qt 4 , "og to former dire- 
k Joan rife He I i hoes £7 
ply 266{xbe inp 4 $4 ma tpendicutar A E, the produtt 
will be 17700; forthecoment-of.che Trianfle ABD. -.! 1 


by 51, half, the 


In;bke manner, jf you mukjply, 300, the 
the.content of 


Perpeadicnlas. F, Ge tht product. will be 15396, 
the Triangle BCD. olnari\'t 1106: 
Now it you add the contents of theſe two Triangles together; 
namely, 17700, and 15300, the furh of them will be 33200, and 
that isthe content of the whole:Trapezia A BCD, 
But! this Work tray be performed with more brevity, for 
| there are as many Varieties of meaſuring of Trapex3er, as 
there was of Triangles 5 trathnely three. ' F197 
In reſpp& the Baſe BD is common to buirhthe Trianyfes, you 
nay 6 ercfore add the two Petyendicular togerber ; the half of 
which beipg multiplied by the whole Baſe, ' rhe produRt will ſtew 
the contenit of the whole Trepez#s: a 
Bebe ((HXAMPLE Te 


The two Perpendiculars 118 and 103 being 4dded together, the 
ſum of them is 220, the half whereof is 110; this number 
multiplied by 300 ( the whole 7 th of the common Baſe ) gi- 
veth 33000, the content of the\vHole Trhapedia, Or, 


2. Yon may multi 220, the fam of the Perpendiculars, by 
Dane honangtr of Tſe, tadche Oded will be 33060, 
$ yo '© ' r, - X ; : es: 


. 2. Fobmny mutriply the ſam of the Perpendiculars 220, by the 
Ba [E098 that produft will be 66000 3 the half whereof 1s 


33000, as before: 
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Of irregular Figures , how to reduce them into 
Triangles or Trapezias, and to caſt up the 
| Content thereof. | 


ET ABCDEFGH bethe Figure of a Field drawn upon 
EL your Plain Table, or otherwiſe protracted upon Paper, ac- 
cording to any of the former direCtions. 
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In regard that the Field is irregular, that is to ſay, it is neither 
Square, Triangle, Or Trapezie, it muff therefore ( before it can be 
meaſured ) be «ray as ſome of theſe forms, which » effect 
@ thus: Nraw Lines from one Agglego anather;;;as' the Lines 
D, D'BeAF, and F H, then will the whote Figure be reduced 


into fix Triangles, 'as-- ht 


-w 1. the: Triangle BC D, C4 the Triangle. AE F, , 
2, the Triangle A DB, 5. the, Triangle AF H, 
3, the Triangle ADE, (6. the Triangle F GH. 
| uf 


"Theſe fix T riangles being meaſured ſeverally, according to the 
r direftions, and the/contents of them all added thgether intg| 
Me Sum, will ſhew the Are'or content of the whole Field. As, | 


DE T-. Suppoſe: 
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_ 2 BCD _ 
8 DB 84 
Suppoſe the Triangle<? Þ © ſhould contain, 11"% perches, 
AFH | 55) 
FGH 66 
The Sum ' 618 


Theſe ſix Numbers being added together make 618 Perches 
and that is the Area or content of the whole Field in Perches. 
But for an abbreviation of this W.grk, you need not to find the 
Area of every Triangle, but of every Trapezia, as is before taught; 
for the figure isas well divided intg Trapezies as Ti Hangs, name- 


ly, into the Trapezias 5 BC habe Areacers 
find the oxcontent of theſe 


By this means yo tto 
three Tra pn ir wiltatB#6 epinenig al; IF.of the Arithme- 
tical Work ——— c wo ; zigs (everally, as 


hath been canght this i Chaer, you tbaf 


ABC D) 
The = ie DE 4 to _ rad, ._ ) 


2309, 


\ FR The San, 618 | 
Theſe chred Numbersbeing added rogerher produ 618,cxaQ- 


ly agreeing with the former. | J 


DD. 


C Herenote, that Gd time when you Teduot any irregularf 
Plot into Triangles, your number of young es will be leſs 
by two then the number ofthe ſides of your Plot; as in this 
figure, the Plot conſiſted of 8 fides, and you ſee it is re-|, 
duced into 6 Triangles. | 1 


Of the Circle. FRIED 
L The Circumferenc a Circle being ven, : 
Ne in £ 


Diameter. _..... . 


WES the Circumference by 7, (or 113 rather) and divide 
t 


| the prodntt by orrather by 355.) the votient ſhall 
be-the ogiof the o 4nd am n Of 


"M 
+ S w 


EXAMPLE. 


Let the Circumference of the Circle A B C D be 88, this uiti- 
lied by 7 Na: which being divided by 22 giveth 2B. 

Diameter D B—Or, if you multip! py. 88 by IF3, 3. ir willgive 

| 9944, which divided by 355 giveth 28,4. which is nearer theſ 

truth : but the former proportion of 7 to 22 will be ſufficient in|} 

| theſe | kind of | operations. IL.] 


| 
; 


{ing divided by 14, L : » 


#11 giveth 8624, which being divided by 14, the Quotient will be 


circle, Quadrant, or Sector. 


- 
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Lis. 4. 


a T o find the Area or Superficial Content of a 


Circle. 


HE propor- 

tion of -the 
Circumference of 
any Circle is to its 
Diameter, as 7 to 
22 3 Or nearery as 
113to0355- 

Now to hand the 
Area or content of 
any Circle, you ” 
muſt multiply the 
Diameter thereof 
in itſelf, and multi- 
ply that ſum by 11, 
which product be- 


{ball give you the : 
Area of the Circleys- ad D 


oa coy Example. 
In this Circle ABCD, let the Diameter thereof DB be 28, 
which multiplied in itſelf giveth 784, this number multiplied by 


616, and that 18 the Area of the Circle. 


II: To find the Area or Content of a Semicircle, 
. Quadrant, or other Seftor of a Circle, 


LL = 4 Wy of Circles are meafured by this one gene- 
rall Rule, 97%. ; 

Half the length of the Arch-Line, being multiplied by the &4- 

dixe, or halfthe Diameter, ſhall give the Content of that Semi- 


1 Example. ' 
For the Semicircle A BC, half. he Axch-Line thereof is 22,and 
half the Diameter O C or O A is 14, which multiplied together 
make 368 for the content of the Semicircle AB C, | 
| 2 Example. _ | 
For the Quadrant O A B, the half Arch-Line AB is 11, which 
multiplied by 14, the Semidiameter O A giveth 154 for the Area 
of the Quadrant O AB. 
Example. 


g = FI 
For the Setor OBE, whoſe Arth-Line is 8, the half thereof 
is 4, which multiplied in the Semidiameter O C or OE, 14, gi- 
veth 56 for the Area or content of the Sector O B E. 
Again, for the other Setor OE C, whoſe Arch-Line is 14, the 


L1 2 con- 


265 | 
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Corrent thereof will be found to be 98, which with the other 
Seftor 56 make 154, equal to the whole Quadrant. 


IV. To find the Area of a Segment of a Circle. 


HIS Probleme is ſomething difficult ro perform exaGtly, 
howeverl will give youa Rule whereby you ſhall come 
very hear the truth, | | 
Exgmple. Let it be required to find the Content-or Area of the 
Segrrent AE OG, Firſt draw the Chord-Line A E, and meaſure 
the Length thereof, which ſuppoſe to be 25;, then meaſure the 
Perpendicular G H, which ſuppoſe to be 7. Now [I fay, If 
you multiply the Perpendicutar 7 by two third parts of the Chord- 
Line AGE, you ſhall have the near Area of the Segment A GE. 
Example. Two third parts of 25 and a half is 17, which mul- 
tiphed by 7, the Perpendicular G H, produceth 119 53 which is the 
near Area of the Segment, which we will thus prove. 
Firſt, the Area of the whole SeQtor A O E may be found as be- 
fore is taught: For the Arch-Line AB being a Quadrant is 22, 
and the Arch-Line BE 1s 8, which together make 30, the half 
whereof 15,multiplied by the Semidiameter O B,14,giveth 210,for 
the Area of the whole Se&or A O E. Now the whole Seqor, which 
contains 210, confilteth of theſe two parts, namely the Segment 
AGE, and the Triangle A O E : wherefore find the Area of the 
Triangle AOE, the Baſe A E is 25 and a half, the Perpendicular 
7.(it being the remainder of GH taken from O G 14.) Wherefore 
multiply 25 and an half by 3 and an half, and the Produd will be 
go 3nd a quarter, for the Area of the Triangle. Now it follows, 
The whole Area of the Sector OAE is 210 


The Area of the Segment AGE is I] = 
The Area of the Triangle A O E is 90z 


The Sum—2094 
Which is equal to the whole SeQor within leſs then an Unite, 


 —— 


Cuae, XLIX, 


Of the manner of caſting up the content of any piece 


of Land in Acres; Roods and Perches, by Ma- 
fter Rathborn's Chain. 


N the fifth Chapter of the ſecond Book you have a deſcription 

of Chains in general, and more particularly of Mr. Rathborr's 

= and Mr. Gunters. In the meaſuring of Land by Maſter Aatk- 

bors's Chain, you call every Pole or Perch thereot (which is di- 

vided into a 100 Links ) a Vwite, and every ten of thoſe Lioks 
you call a Prize, and every ſingle Link you call a Second. 


Now 


AM. * CAC 


Now b:cauſe there are divers that fancy this Chain rather then 
any other, becauſe it giveth the content of any Superficies meaſu- 
red therewith in its ſmalleſt denomination, namely, in Perches 
and parts of a Perch, fo that when any Superficies is caſt up and 
brought to Perches,it may eafily be reduced into Roods and Acres; 
Now ( for their fakes that affe& this Chain ) I will ſhew the uſe 
thereof, and afterwards of Maſter Gunter's Chain , leaving every 
man to take his choice, and ufe that which liketh him beſt. 
Suppoſe that the figure 
ABCD werea piece of Land A SASENTE FRY 3 IO OS 
lying ia a long ſquare, which | 
being meaſured by Mr. Rath- 
born's Chain ſhould contain in | 
length16 Umites,2 Primes ; and : of 
be breadth 1 Unite, 3 Primes, —_ 
2 Second: 3 and that it were re- © D 
quired to find the Area or content thereof in Perches : which to 
cffe& you muſt multiply the length by the breadth, as is taught in 
the laſt Chapter; therefore,the length being 16 Unites, 2 Primes, 
and the breadth 1 Unite,3 Primes, 2 Secondr, theſe two numbers 
multiplied together ſhall procuce the Area. 

Set your numbers down as you are taught in the 162 

5th Chapter of the ſecond Book, or as you ſee them _ 

ſtand in this Exemple, with a prick over the head of ______ 132 
every fraftion : under theſe numbers draw a line, 324 - 
and multiply them together in all reſpects as if they 496 

were whole numbers: and then the work will ſtand___? 52 

thus, the produt of your multiplication being 227354 
21384. Now becauſe in your two numbers,viz. your multiplicand 
and your multiplier, there are three fraQtions, namely, one in your 
multiplicand,and two in your multiplier,you muſt therefore (with 
a daſh of your pen ) cut off the three laſt figures of 

the produdt towards your right hand, and then will 211384 
your produ@t ſtand thus 3 the three laſt figures 

whereof are the Numerator of a Fraction, whoſe Denominator 1s 
1000, and the other two figures toward your left hand are Inte- 
gers of your multiplication : ſo that the ſum of this multiplication 
is 21 Perches, 4335 parts of a Perch, which is ſomething more 
then a third part of a Perch. 

But to expreſs the exact quantity of theſe FraQions ina buſineſs 
of this nature were ſuperfluous: onely obſerve this one Rule for 
all, namely, that if the figures cut off come near to a Unite, that is, 
when the figures cut off are near as much as thoſe underneath 
them,or the firſt figure cut off iseither 7,83, or 9, you may then in- 
creaſe your whole number by a Unite, and not at all regard the 
Fraction. 

But for your farther praCtice take another Example, which let 
be a piece of Land containing in breadth 5 Umnites, 6 Primes, 3 Se- 
conds ;, and in length 15 Unites, 4 Primes, and 2 Seconds 5 whichs 


place as before. Now 
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Now if you multiply theſe numbers one by ano- 
. ther as if they were whole numbers, then will they 
2 2? —ſtand as in the margin, the product being 868146 ; 
oe from whence take the 4 laſt figures, ( becauſe there 
are four fraftions in your two numbers) there re- 
— 8618146 mains 86 perches, and z3z55 parts of a perch: now 
becauſe 8146 is near to I00co, I adde I to 86, ma- 

king it 87 perches, diſ-regarding the exceſs as immaterial. 

Inlike manner, ſuppoſe the perpendicular of a Triangle ſhould 
contain 1 Unite, 3 Primes, 2 Seconds, and half the length of the 
baſe ſhould contain 16 Uzites,2Primes,thele numbers being placed 
as thoſe before, and multiplied one by another, will produce this 
produtt 21384 : from whence cut oft the three laſt figures, ( be- 
cauſe there were three fractions in your numbers multiplied) and 
there will remain 21 perches, and x33 parts of a perch , which| 
beipg but of ſmall value you may reje&t. 


Cuape, L, 


How to reduce any number of Perches into Roods 
and Acres, or any number of Acres and Roods 
into Perches. 


Y a Statute made the 33 of Edw. 1. an Acre of ground 
B ought to contain 160 ſquare Perches, and every Rood of 
Land 40 ſquare Perches, and every Perch was to contain 

16 foot and a halt. Now if any number of Perches be given to be 
turned into Acres, you muſt divide the number given by 160, 
( the number of Perches contained in one Acre) and the quotient 
ſhall ſhew you how many Acres are contained in that number of| 
Perches, and if any thing remain, ( if it be under 40) itis Perches; 
but if the remainder exceed 40, then you muſt divide it by 40, 
(the number of Perches contained in one Rood) and the Quotient] 
(hall be Roods,and the remainder Perches. 


Example 1. 


Let 5267 Perches be given to be reduced into Acres. Firſt di- 
vide 5267 by 160, and the Quotient will be 32, and 147 remai- 
ning 3 which divide by 40, and the Quotient will be 3, and 27 re- 
—_ ſo that 5267 Perches, being reduced into Acres , pro-| 

ucet 


Acres Roods Perches 
$0 omtays iN 27 


| Example 2- 


_——_— 


NE 
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Example II. 


Let 5496 Perches be given to be reduced into Acres, Roods 
and Perches. Firſt, divide 5496 by 160, the Quotient will be 34, 
and 56 remaining 3 which 56 being divided by 40, the Quotient 
will be 1, and 11 remaining : fo that the Perches reduced will be 


Acres Roods Perches 
34 - © —— 16 


Example 1II. 


Let 12169 Perches be given tabe reduced into Acres, Roods 
and Perches. 12169 divided by 160 give in the Quotient 76, 
and 9 remaining 3 which 9g beiog leſs then 40, is onely 9 Perches : 
ſo that the Reducement 1s 


Acres FRogds Per, 


76 's) 0 
The Arithmeticall Work, of theſe Three Examples. 
2: 1 (ll) (11) 
160) 5267 (32 Acres 160) 5496 (34 Acres 160) 12169 (76 Acres 
480 : 430 1120 
467 656 969 
320 640 © 
49) 147 (3 Roods 40) 56 (t Rood ; 
? . 9 0 
p_—_— EY " 9 (Perches. 
120 AO 
27 ( Perches 16 ( Perches 


To reduce Acres into Perches, 


His is but the converſe of the former : for as (before) to re- 
| duce Perches into Acres, you divided by 160, you muſt 
now, to reduce Acres into Perches, multiply by 160. 


Example I. 


Let 32 Acres, 3 Roods and 27 Perches, be given to be reduced 
into Perches. Firſt, multiply the 32 Acres by 160, 

and the produdt will be 5120; then multiply the 3 $120 
Roods by 40, the produtt is 120; theſe two pro- 125 

duQs and the 27 Perches being added together, 27 

the ſum will be 5267 : and ſo many Perches are ———— 
contained in the foreſaid number of Acres, Roods 5267 


and Perches. 


VC — 


Example 
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Example II. 


Let 34 Acres, 1Rood and 16 Perches be given to be reduced 
into Perches. Firſt multiply 34 by 160, the Pro- 
duct will be 5440: then multiply the 1 Rood by 5440 


40, the Produt will be 40; to'which add the, 16 40 
Perches and the Produtt will be 5496 : ſo that in 16 
34 Acres, 1 Rood and 16 Perches,there is contai- — — 
ned 5496 Perches. -496 

. Example II. 


Let 76 Acres and 9 Perches be given to- be reduced into 
Perches. Firſt multiply 76 by 160, the Produtt 


will be 121603 to which adde the 9g Perches, and 12160 
the ſum will be 12169 : ſothat in 76 Acres and 9 9 
Perches, there is contained 12169 Perches. 12169 


The Arithmeticall Work, of theſe Three Examples. 
(1) (11) 000. 


lowing. --/ 
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How to' caft np #be' content of any piece of Land 
8 » s 1. 3.0ISY, 
in Aces, Roods. and  Pexches, by Mr. Gun- 
ter's Chain,” © 
N meaſuring by Ms.Guater's Chain, you are it your account| 
- only to take notice of Chains and Links, as was before iati- 
mated in the deſcription 
thereof, Cap. 7. Lib;"x." Siup- 
poſg then that the Figure 
ABCD were a piece of 
Land lyingiwa long Square, 
and that being meaſured by 
Mr. Gunter's Chain, it ſhould T 4 
contain in Jength 9 Chains > = | 
50 Links, and in breadth 
6 Chains 25 Links. 
Set your numbers down as before is taught, and as in this Exam- 
ple, drawing a line under them 3 then-multiplying them together, 
you ſhall find the Produ@ to be 593750, 
from which 'Produ@t you muſt ' always 
cut off the five laſt figures towards 'the 950 
right hand with a daſh of your pen, then 625 
will the Product ſtand thus, 5193750, fo 4750 
is the 5 towards the left '/hand compleat 1900 
Acres, and the 93750 hundred thouſand 1700 
parts of an Acre, which 93750 being mul- yams 
tiplied by 4, the number of Roods in one 5193750 
Acre, the Produtt will be 373000, ffom 4 
which Produ& _ off five figures to- 


wards the right hand as before, it- will 317 5000 
ſtand thus, 3/75000, fo is the 3 towards 40 


the left hand compleat Roods, and the 

75000 hundred thouſand parts of a Rood, One 
which being multiplied by 40, the num- 

ber of Perches in a Rood, the Produ&t will be 3000000, from | 
which cutting 'oft the five laſt figures towards the right hand, 
the Produ& will ſtand thus, 3o|o0000, and the 3o towards the 
left hand-is the number bf: Perches, and ſo the Area or coh- 
tent of the -whole piece will be 5 Acres, 3 Roods, and 
30: Perches. | | 

':Or, the-'93750 hundred thouſand” parts of an Acre, may be 
reduced into Roods and Perches by- help of the Table fol- 


tl—_ P_ 
mY = — - AY 
— — 


M m = For! AY 
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F 
*%S 
—_— 
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| Links. 
4 00000 
90000 
$oaoo 
| SOOQO 
. 1. 60090} 
| $00d 
40000 
3 0000} 
20000 
1 10000 


9375 


Q[16 
0 &) 
$750, O14 
$125 ©0113 


7145392 


=. - P. 
e* © | !00 
16 


_ conteritof the wh Piece will 'de5 Acres, 


and how much that is, the Table will eaſily ſhew ; for if you look 
in the fix{t Celamn for 1Q000, againſt is you ſhall fnd oo Roods, 


—_ 4 7 Acxes, oo Rogds, 27 Perches, which is the 


LE ad 


+ —— 


| ..A ©90. -27 Areadfthe Triangle, 
| < Thus may yu, find the Axea of any Triangle or Parallelogram 
very. ealily þy one multiplication and addition, which is much ea- 
| Ger than the way of caſting up by Mr.-Xathborn's Chain. 

= this. manoer of work 1f the length and breadth of a long 
Square or Parallelogram given ſhould be 9 Chains 75 Lioks, and 
6, Chains 25. kinks, the azea of ſuch a long Square would be found 
tabe 6: Acres,,00 Roads, 15 Perches. Or the length and breadth 
being 12 Chains 42 Links, and 1 Chain 36 Links, the area or 
Nw 


For if you look for 900co, under the title 
Links, ( which is the firſt figure with Cypherg 
added) . you ſhall find againſt it 3 Rood: 
24 Perches, then look for 3750, and againſt 
it you ſhall find. 6:Baxches, all which being 


added-together, as here you ſee, the Area or 


3 Roods, and 30 Perches. - 
os P. 
5s :2& _ ©0 
o 3:24 


_ ; 
A nother Example, 


Suppoſethe Baſt of a Triangle ſhould con- 
tain' ajns 56 Links, \ and half the Per- 
pendicular of the fame Triangle 4 Chains 
32 Links, theſe being multiplied one in the 
other, will produce the Area or contcnt of 
the whole Triangle. 


Set your numbers down as; in the margin 
is done, and multiply one by the other, fo 
will the Produc be 715392, from which 
cutting-aff the five/ laſt figures towards the 
right there'will be left before the line 
of partition 7, which is 7 compleat Acres. 
and behind the line there will be 15392, 
which are hundred thouſand parts'of an Acre, 


16 Perches5 then looking for 5392 you find 
it nat, but the neareſt thereto is 5625, againſt 
which, there ſtandeth 9 Perches, all theſe 
numbezs: being added together will produce 


content. 
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content will -be found to be 1 Acre!, 2 Roods, 3b Perches. 

Alſo, the:length and breadth beirig 12 Chains 86 Links , and 
{s Chains 25 Links, the area will be found to be 6 Acres, 3 Roods, 
oo Perches. 

But leſt you ſhould be.deſtitute of this Table when you have: 
ced thereof, you may have it putupon ſome ſpare place of your: 
Inſtrument, or rather (inſtead of this Table ) a Scale, which I will 
now ſhew you the uſe.of, which performeth that work far better 
Jand more eafily than the Table, an&may conveniently be gradua- 
ted upon the Index of your Table, the dividing and numbring 
whereof is well known to the Inſtrument- maker. ' bn 
The Scale. confiſteth of two parts, one whereof is ſquare Per- 
ches, the other ſquare'Links ; the Scale of ſquare Perches pro- 
ceedeth gradually from 1 to 40, with ſub-diviſions, and is numbred 
by 5, 10, 15; 20, Ec. to. 40. The Scale of ſquare Links proceed- 
eth gradually from 1 to 25000, and is allo ſub-divided and num- 
bred by 10co,2CCo, ec. to 25000, equal to 1 Rood or 40 Perches. 


"IE ſe of the S cale of Reduftion. 


We will ioſtance in the ſecond Example before-going, where 
the length and breadth of the long Square was 16 Chains 56 Links, 
and 4 Chains 32 Links,- theſe being multiplied together produce 
715392, and the five laſt figures being cut off, there is 7 Acres and 
15392 remaining 3 now to find how many Roods and Perches this 
is, look inthe Scale of Square Links for 15392, and againſt it, in 
the Scale of Square Puke you ſhall find 24 Perches, and above 
half a Perch. 


Another Example. 


Let us take the firſt Example before-going, where the numbers 
multiplied were 9.50, and 6.25, theſe being multiplied one by an- 
other produce 5937 50, and the five laſt figures being cut off, there 
will be 5 Acres and 93750 remaining : now to know how many 
Roods and Perches are contained therein by the Scale. 


C You muſt conſider, that 25000 ſquare Links are equal to 
+1 Rood or 40 Perches, as appeareth by the Scale it ſelf, 

.. and alſo by the Table, thenis 50000 equal to 2 Roods, 
and 75000 equal to 3 Roods; therefore, if your number 
remaining exceed 25000, and be under 50000, you may 
conclude 1 Rood and odd Perches to be contained there- 
in. If it exceed 50000, and be under 75000, you may 
conclude 2 Roods and ſome odd Perches to be therein. 
If above 75000, you may then conclude 3 Roods and odd: 
Perches to be therein, | 
M m2 -- Now 


wad 


— _— 
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fever, it will not be amiſs in this place ta ſhew how to perform the 


Now in this Example, the number remaining is 93750, which 

becaule it exceedeth 75000, Iconclude there is 3 Roods contained 

therein, which I ſet to the 5 Acres, and ſubtrag/ 

A. R. P. 75000from 93750, the remainder being 187 59, 

s 3 30 this number 18750 [ſeek i the Scale of Square 

Lioks, and right agaiaſt it I find 30 Perches, 

which added to the former, giveth 5 Acres, 3 Roods, and 30 Pex:; 

ches, which is the area or content required. | 

Thus you ſee with what celerity and-exaGtaeſs the Scale effe. 

eth your deſire, and therefore let it be graduated upon the Index 

of your Table, that it may always be ready at hand when you have 
need thereof. The conſtruction of this Reducing Scalel recery 

of my honoured Friend Mr, 8. F. deceaſed. 
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CHAP. LIL 


How to reduce one kind of meaſure into another, 


as Statute meaſure to Cuſtomary meaſure, and 
the contrary. 


Y the Precepts delivered in the Second Part of the Third 
B Book, you may perform this work by the Tables of Logs 
rithms and Line of Numbers, as is there taught 3 but how- 
ſame Arithmetically, that the reaſon 'thereof may the better 
appear. Now whereas ( by the fore-mentioned Statute ) an Acre 
of ground was to contain 160 ſquare Perches, meaſured by the 
Pole or Perch of 16 foqt and a half, but in many places of this 
Nation ( through long cuſtom ) there hath been received other 
quantities called Cuſtomary, as namely, of 18, 20, 24, and 28 foot 
to the Pole or Perch, 

It is therefore neceſlary for a Surveyor to know how readily 
to reduce Cuſtomary meaſure to Statute meaſure, and the 
cantrary. 

Suppoſe then that it were required to reduce 5 Acres, 
2 Roods, 20 Perches, meaſured by the 18 foot Pole, into Statute 
meaſure, you muſt ſeck out the leaſt proportional terms between 
18 foot, and 16 foot and a half, which to perform do thus. 
Becauſe 16 and a half beareth a fraftion, reduce 16 and a half 
into halves, and that both your numbers may be of one deno- 
mination, you muſt reduce 18 (the cuſtomary Pole ) into halves) 
alfa, then will yaur numbers ſtand thus 4z, which abbreviated 
by 3, by ſaying, how many times 3 in 33? the quotient will be 11, 
and again, how many times 3 in 36? the quotient will be 12, ſo 
will the two propartianal terms between 16 and a half, and 18, 


m_ 


be 11 and 12. 
| This| 
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| - - This done, reduce your given quantity.('5 Acres, 2 Roods, and 

20 Perches) into Perches, which makes goo Perches : Now con- 
fidering that what proportionthe ſquare of 11, which is 121, bears 
tothe ſquare of 12, which is 144, the ſame proportien'deth the 
Acre of 16 foot anda half tothe Perch, bear tothe Acre of 18 
foot to the Perch. 

Naw ( becauſe the greater meaſure is to be reduced into the 
leſſer ) multiply the given quantity goo Perches, by 144 the 
greater ſquare, and the product will be 129600, which divided by 
121, the quotient will be 107 14x Perches, which being reduced 
into Acres, giveth 6 Acres, 2 Roods, 31 Perches, and ref parts of 
a Perch, according to Statute meaſure. 
But-on the contrary, ſuppoſe. it had beenpequired to recuce Sty- 
tute meaſure into Cuſtomary meaſure, then\yay mult have multi- 
plied 900 Perches (yoor gvenqeuaity) by 121 che leſſer Square, 
( becauſe the leſſer meaſure 15 to be reduced into the mo the 
produd will be 108900, which divided by the greater Square T44, 
the quotient will be 756; Perches, which reduced into Agres is 
4 Acres, 2 Roods, 36 Perches and a quarter, 
The ſame manner of work is to;be obſerved in the reducing of 
any Cuſtomary quantity whatſoever, 
And now beforelT leave this Chapter, I will inſert a Paper con- 
taining a few Examples of this. kind, it was lately ſent to me out 
of Ireland, with a defire to have it inſerted into my Book, which 
[ have accordingly done, it being a moſt excelent and compen- 
dious way of performing operations of this nature. 

Land was formerly meaſured with a Pole or Perch comelalng 
by Statute meaſure feet 16,5 53 and 160 of ſuch ſquare Poles or 
Perches in an Acre of Statute meaſure, which is the uſual meaſure 
for all ſorts of Land. Burt it is a cuſtom in ſome parts to meaſure 
Wood-land with a Perch or Pole of 18 foot long, and to accompt 
160 of thale Poles or Perches for an Acre of Woad-land meaſure. 
And in Ireland the uſual Perch is feet 21, and 160 of thoſe Perches 
are accowpted to an Iriſþ Acre, Wherefore, 


Having the breadth and length of an oblong Ref#- 
angle ſuperfictes given in Perches, to the 
content in Perchbes. 


Multiply C L ) the length by (B Y the breadth, and the product 
will be the (C:) cantent in Perches of that meaſure your Pole 
wasz and may be reduced into Acxes, Roods and Percbes, by 
dividing the ſame by 40 xc 4. 


EXAMPLE. 


I defire ta koow how many Acres, Roods and Perches, are con-| 
tained in Perches 25678. 


at. At, > 
<— 


276 


The wſe of ſeveral Lis 4 


"—_— -—— = 


G— 


| nexbunto the right hand with a line, as in the margin, ſo have yau 


[40) 25678 2567 by 4, the quotient will be 6414, write 641 
a = 3 before the ſeparating-line, and the 3 that Was re- 
|  160|1 maining ſet after the ſeparating line, as in the mar- 


| willhe 160, and-1 remaining, which being ſet:-down as ia the ex- 


[H2ving the Baſe and Perpendicular of « Triangle 


{the Baſe by half the Perpendicular, or otherwiſe multiply the 


| A Triangle whoſe Baſe is Perches 123, and Perpendicular 30, 


- Firſt, ſet down:the Perches. given, and.then cut off the figure 
divided the number given! by 10; then divide 


gin : Then again. divide 641 by 4, the quotient 


ample ini the margin, you ſhall find 160 Acres, 1 Rood, 38 Per. 
ches, to. be contained in the. number of 25678 Perches, which 
were prepoled to: be reduced. Allo, 


. .gtven in Perches, to-find the content in Perches. 
Matlriply- the Perpendicular by half the Baſe, or elſe multiply 


Baſe by the Perpendicular, 'agd divide that produ by 2, and fo 
ſhall'you have the'cohrtent of the Triangle in Perches 3 which you 
may reduce into Acres, Roods and Perches, as before taught. 


EXAMPLE. 


the content will be found 17 4.—.0 &K. — 25 P. For, 
'r'£30 + 9135 « 2745+ Or 5. 109 2:2: I$ «- 274%. 


Otherwiſe, 1!.- 183 :: 30 + 5490, which divided by 2, the 
quotient will be Perches 2745, agreeing with the former. 
. But becauſethe meaſuring of great quantities, with ſingle Poles 
or: Perches of ſuch lengths,. was very tedious, it is now become a 
cuſtorhi to uſe a Chain made of ſtrong wyar, whereof thoſe of 
4 Pole long, divided.iato 100 Links, are beſt for eaſe and expedi- 
tion for Statute Acres ; becauſe 1 Chain in breadth, and 10 Chains 
inlength, is.4 Statute” Acre. ,,, Wherefore, . | 
| "IF Oolong Refngl ON eek or a Square be meaſured 
with ſ\ich a Chai) afid the breadth-multiplied by the length, and 
the product divided by 10, the quotient will ſhew the content in 
ma and Decimal parts. Tt | 


Pooling o/3 56 ls E RAW PLE: 

| An Oblong ReQangle piete of Land being in breadth Chains 
852 ,-and in lengtt-Chains -16,75/, what is the content in Acres 
and Decimal parts ? þ 8 Of 

' Multiply 16,75 by 8,2,.the produ& will be 137,95 , which 
being divided by 10, ( by rembving the ſeparating line one place 
towards the left band ) the:quoticat will be Acres 13,735, the 


content of that piece propoſed. -\ p 
J4i 4 ut 


ITE II 
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" But if the Baſe and Perpendicular of a Triangle be meafiired 
with ſuch a Chain, you may either multiply. half the Baſe by the 
whole Perpendicular, or elſe the whole Baſe by half the Perpen- 
dicular, and then dividing that product by 10, the qugtient will 
ſhew the content in Acres and decimal parts. Or otherwife Fou 
may multiply the Baſe and Perpendicular together, and then di- 
vide that product by 20, ſo the quotient will ſhew what Acres and 
decimal parts are contained inthat Triangle, 


EXAMPLE. 


If a Triangle have its Baſe Chains 16,75 , and his Perpendi- 
cular Chains 8,2 3 how muth'is-the content thereof in Acres and 
decimal parts ? | 
Maltiply 2,375 by 8,2, pr elſe multiply 16,75 by-4,1, and 
the product will be $8,675, which divided by 10, the quotient 
will be: Acres 6,8675. , 
Or otherwiſe, 16,75 being'maltiplied by 8,2, the grodu& 
will be 137,35 , Which being divided by 20, the quotient will be 
Acres 6,8675 , agreeing with the precedent. And hereby it ap- 
peareth, that a Thaogle is bur balf a Parallelogram, havmg the 
(ame Baſe and height. | | | 
Decimal parts of;an Acre, are readily reduced into Roods, 
Perches, and decimal parts of a Perch, by multiplying the decimal 
parts given by 4 x 4 #10. * 7 
As for example: Let it be: required to reduce Acres 13,735 
into Acres, Roods, Perches, and decimal parts. 
Firſt, 'fet down the number given, as in 
the margin, then multiply 735 by 4, the 
produdt will be Roods 2,945 then 94 mul- 
tiplied by 4, the product will be 37,6, 
which multiply by 10, the prgdutt will be 
Perches 37,6 : which ſhewerh *that Ac. 13,735, are equal unto 
13 A. —2 R. — 37,6P. And contrary, 
Roods, Perches, and their decimal parts, are reduced into dect- 
mal parts of an Acre, by dividing them by Io x 4 * 4. 


r 


A. 13,735% 4 


H. 2,94 Xx 4 
P. 37,6 X10 


EXAMPLE. 


Let it be required to reduce 13 4, —2 R. — 37,6 P. into de- 
cirval parts of an Acre. | 
Set down your Acres, Roods, Perches, and their decimal parts, 
accordingly as is done in this example 1n the margin 3 For by ſo 


placing: your numbers, you have divided 

your Perches by 10, which you muſt allo 10) 4) 3,76 | 
agaio divide by 4, ſaying, 4 is in 37, 9 4) 2,94 
times, remains I 3- then, 4 isin'16, 4 times, 13,735 


remaios nothing: ſo\ Perches 37,6 are re- 
duced' unit 0,94 of a Rood: Then Roods 2,94 being divided] 
by 4, the quotient will be 0,735, being the decimal parts of an 


Acre, 


— i _ 
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Acreg:and are tobe written after 13- Ac. according to the 
Example. '| So :13.4.'— 2 &. — 37,6 P. will be reduced unto 
Acres13,735- ' 


16x" 1,88 - $0 likewiſe 64. —3 8 — 18,87: will be 
** 4) 3:47 .., .reduced unto Acres 6,8675. 
; Fon 1643675 = | 


| To reduce Statute Acres of 16,5 foot in a Perch, into Woodland 
Acres of 18 foot in a Perch; 


Say, 14448 121 :: Statute Acre . Woodland Acre. 


"EXAMPLE. --3J 


How many Acres of Woodland meaſure are contained in 
18 A, 43 K.— 09,5 P. of Statute meaſure?” - 

0-3-7 Firſt | retuce' 18 4. — 3 R.— E&9,5 P. 

ox 4) 0,95 | into Acres and decimal parts, by the pre- 

4) - 332375 © cedent Rule; according as you ſee it done 

1 / 118,809375.* In the margin, it will be Acres 18,8c9375, 

(0 + 1 which envfiplied by 127, the product will 

be 2275;934375 , Which divided 'by 144, the quotient will be 

Acres 15,8053 and ſomany Acres of Woodland meaſure are con- 

tained in'18 4, — 3 R. — 0,95 P. of Statute meaſure. 


For, 144", 121 :: 13,809375 ral 15,205, 
And contrary, To reduce Woodland Acres into Statute Acres > 
Say, 121 , '144 :: Woodland Acre , Statute Acre. 


Or if you plot by a Scale of. 12, and caſt up the content by a 
Scale of 11, you will find the content in Woodland meaſure. 
And contrary, 2” 


Having the length. of an Acre of Land given in Chains, to find 
the breadth. . 


| Divide 10 by the length given, the quotient will ſhew the 
breadth, i þ'20 
EXAMPLE, 


Let the length given be Chains 12,25 , I demand the breadth 
of angacre, 

' Divide 10 by 12,25, the quotient will be 0,8 , the breadth 
'. Andlikewiſe, If the breadth given be 0,8; divide 10 by 0,8 
the breadth given, the quotient. will ſhew Chains 12,25 , the 
length ſought. mW EDT Hoi Bi 

' Ifthe want.of Decimal Arithmetick ſhall make theſe Examples 
ſeem difficult, ( whichare very plain, brief: and eafie) they may 
repair to my Book of Arithmetick,- where they may, as well asin 
VulgatArithimetick, find ample fatisfation inthis of Decimals 3 


ta: which Rook L refer. the Reader. + / i 
BET: CHAP. 
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CHAP. LIIL. 


How to lay out ſeveral Furlongs in Common fields 


unto divers T enants. 


Aving plotted the whole field, Common, or other Incloſure, 

H with its particular bounds, as you obſerve them 1a the ſur- 

vey of the whole Manor, or if you only ſurvey that par: 

ticular,you muſt take ſpecial notice of all the bounds there- 
of, then provide a Book or paper which muſt be ruled or divided 
into 8 Columns, in the firſt whereof towards the left hand is to be 
written the Tenants name, and the tenure by which he holds the 
ſame Land, the two next columns are to contain the length of e- 
very mans Furlong in Chains and Links. In the two next columns is 
expreſſed the breadth of every mans Furlong in Chains and Links, 
as by the Letters over the head of each Column doth appear. 
In the three laſt Columns is to be expreſſed the quantity of each 
Tenants Furlong in Acres, Roods and Perches. 
In the laying out of ſeveral parcels in this kind, you will have 
uſe only of your Chain 3 then when you begin your work,you muſt 
firſt write the name of the field , and inthe firſt column of your 
Book or paper, you muſt write the Tenants name, and the tenure 
by which he holdsthe ſame, from what place you begin to mea- 
ſure, and upon what point of the Compaſs you paſs from thence, 
and obſerving this direQtion in all the reſt, you may ( if need re- 
quire ) bound every parcel. | 
This being noted in your Book, obſerve the ſpecies or ſhape of 
the furlong, whether it be all of one length or not; if of one length, 
then you need take the length thereof but once for all, bur if it be 
irregular, that is, in ſome places ſhorter and in others longer, then 
you muſt take the length thereof at every ſecond or third breadth, 
and expreſs the ſame in your Book, under the tile of length. As for 
the exprefliug of the ſeveral breadths, you need but to croſs ©- 


thereof, and entering the ſame as you paſs along; but in caſe there 
be a confiderable difference at either end, then I would adviſe you 
to take the breadth at either end, and find a line which ſhall be a 
proportion between them, for your mean breadth, and enter this 
in your Book or paper under the title of breadth, 

In this manner you may proceed from one Furlong to another 
till you have gone through the whole field, which when you have 
done and noted dowa the ſeveral lengths and breadths in your 
book, you may multiply the leogth and breadth of every parcel 
together, as is taught Caen ſo ſhall you have the quantity of 
every parcel by it ſelf, which quantity muſt be noted down in the 
three haſt columns of yuur Book,as in the following example ap- 


ver the whole Furlong, taking every mans breadth by the middle| 


| pears. | | 
| Nao Mor- 
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' 


Mordon Field. 


— - 


_ | 


| [1 
The Tenants names | Length. | | Breadth. Content. 
and tenure. | — 


C.[L![C.[L.\ARP. 
SE. fe, [32[76| | _3/45[ [12] 1]12 
ee  [30[1'2]| 21831] 713139 

—_ tor [28 [60|| 81 . | [23] 0/36 


 Fames Norden, at 
Will. 


25[11] [1235] [31/0] 2 
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=> CHAP. LLV. 


How a Lordſhip lying in Common Field is to bc 
incloſed. 


T moſt commonly happeneth whena Lordſhip is to be improved, 
| wherein are many Free-holders, that their ground (conliſting 
of difterent Qualities) lies, tor the moſt part diſperſed, and io- 
termixt one amongſt another in all parts and quarters of the 
Field, therefore to find the jult Quantity of every mans ground) 
bath Arable, Ley-ground and Meadow, the Surveyor is to prepare 
a Field-book, Sk towards the right hand of every Page, let 
there be three {mall Columns diſtiogithed one from another by a 
black line made with a pen or pencil, and onegreater Column to- 
wards the left hand, which ſhall contain the butting, bouncing and 
number of every mans particular Lands, Leys, Doles of Meadow, 
or the like, which being thus fitted for uſe, the Surveyor when he 
comes into the Field, is to begin in ſome corner thereof, as he (hall 
finde moſt convenient for taking the Field in order, and then cn- 
tring upon the Furlong, he ſhall firſt ſet down the name of the Fur- 
long, and upon what-point. of the Compaſs he begins 3 -next put 
cown.the name of the Free-bolder, that firſt begins it, with the 
number of his lands, againſt which in the firſt of the three lefler 
columns,write the length of the lands,in the ſecond pur the breadth, 
and in the third and laſt, the Quantity. Which done, fet down the 
name of the t ree-holder,that lies next,& the number of his Lands, 
together with the length, breadth, and quantity as before : and ſo 
proceed in order till you have finiſhed the Furlong. 

Then go to the next Furloung, writing the name thereof, and 
where you begtn, and proceed as before, and ſo on from Furlong 
to Furlong, till you have fimfhed the Field. But troexplain it further; 
[ [hall here give you a more particular draught of the Fildhacy 

1he' 
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The Survey of the Lordſhip of PTL T ON in the County 


of Rutland, made in Ottob. 1656. 
Midale- Hill Furlong begin. South. 


| Long.\ Latit.| Qnantity. 
P. P. P. 
John F alkner 5 lands 51.18] 7.60[393.9680 
Tho. Tomlinſon 2 lands [49.42] 3.29]150.6150 
Peter Blackley 3 lands [47.10110.16[478.5360 
Abraham F alkner 6 lands[46.70| 7.121332.5040 
Tho. Towblinſon 1 land [45.00] 1.30] 58.5000 
John Falkner 10 lands [44.15|12.00]529.83co 
Thomas Falks 6 lands [44.00] 8.0013 52.0000 
| Andrew Cook 3 lands 143.10] 4.111176.9560 | 
Weſt Furlong begin. Eaſt. 
Long. Latit. |Qnantity. 
P, . 
Tho. Tomblinſon 1 land[36-20[2.50 | 90.3000 
The Parfonage< 4 lands [34-8018.10 [281.8800 
John Falkner 6lands [34.00]11.0 [374-. 
Peter Blackley 2 lands 134.00] 4.0 |136. 
Henry Swift 5 lands 34-00[9.20 [312.8000 
Abraham Falkner 4 leys [33.50] 7.0 |234-5000 
The Parſonage 4 leys [33+ ©] 7.0 |231. 
John Falkner 1 ley 33. ©ſ2.50 | 82.5000 
South Meadow begin. Eaſt, 
Peter Blackley one dole136.20| 2.50] 90.5900 
Johe Falkner 1 dole [40.00] 8, 0320 
Abraham Falkner 1 dole|42.00[10. 3s 
The Parſon one dole [41.00] 8. 0328 
Tho. Tomblinſon 1 dole |40.50| 6.50263 
Thomas Falks one dole. [40.00| 6.90[240 
Andrew Cook one dole [40.00] 6.00[240 


| 


Jokn Falkner one dole 


Peter Blackley two — 


39-30 


I 1.50460 


Red-bill Furlong begin. South: 


| John Falkner 3 lands [45.00]12.0 540 
Abraham F alker 10 la 45.09]20. 95] 900 
Tho. Tomblinſon 3 lands|45.00[12.0] 540 
The Parſonage 3 lands [50.00[12. | 600 
Peter Blackley 6 leys 1|50.00[20.c|1000 
Henry Swift 2 leys 50.00] 5.0] 250 
Thomas Falks 4, leys |[50.00[10.0| 500 
Andrew Cook 1 land 50.00] 2.0] 100 
P, Blackley 8 lands 50.00 4-0} 2GO 

N 2 


3.00/118.5000 |. 


Having 
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T be uſe of ſeveral Lis. 4. 
Having finiſhed your rough Buok { atter this manner) you are 
next to make a particular of every Mans Arable, Leys, and Me. 
dow ground ſeverally, that ſo you may be ready to give a juſt ac. 
count of what every man holds diſtinctly, that by help thereof you 
may be enabled ( with the help of Arbitrators choſen to Aflilt you) 
to give every man, not only the true quantity in his Plot, but alſo 
conſideration, for the Quality of his ground,as near as may be. To 
which end in drawing your Particular, you are to make {o many 
Columns as there are Free-holders, every one whereof is to be 
ſubdivided into three, ſo (ball you have one for Arable Land, an- 
other for Ley-ground,and a third for Mcadow. T hen turniug to the 
Ficld-book, I begin with John Falkrer, and write 1n the particular 
in its proper Column,under Arable 393. P. 968,then Thomas Tomb- 
linſoz 150. P. 6150,ncxt P. Blackley, 478.5360. which I place like-, 
wiſe under their names, and in their due place, and ſol proceed) 
till I have finiſhed the Book, placing every mans Arable, Leys, and 
Meadow in their order, which being effected, then make your 
Summa totalis, as you may ſee inthe following Synopſis. 


A Particular of certain Arables, Leys, and Mea- 
dow Grounds in part of the Lordſhip of Pilton, 
Com. Rutland. bs: 


John Falkner Tho. Tomblinſon | PeRr Blackley | 
ArablejLeys Med.| [Arab. |Leys|Med.| | Arab. Leys [Mcd. 
393 &2 320, [150 263' | 478|looo] go 
529 118, | 58 136 460 
374 | 90 | | 20c 
549 | |__| '540 20 
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Survey, and Plot of the whole Field to be incloſed, according 
4s hath been ſhewed at large in the former Chapters, which be- 
ing done, you ſhall ſee if the general Survey, and the particulars 
agree,which if they do, you may conclude your work is exa&t,and 
then you may proceed to the plotting of every mans ground, and 
to lay it out in ſuch part of the Field, as the Free-holders ( or their 


like manner with the reſt, and at laſt when a Plot of the Town, 
Streets, Lanes, Houſes, Woods, and allthe new Incloſure, which 
being garniſhed with Colours upon Velome,'or Royal-paper, will 
moſt neatly ſhew the true proportion and Symmetry thereof. 
And laſtly, Let there be a Book drawn very fair, ſhewing the 
Butting, Bounding, and Quantity of every ground, ' 


CHAP. LV. 


T o find the horigontal line of any bill or mountain. 


g 71 Propoſition diftereth nothing from thoſe formerly 
taughtin the taking of Altitudes. Wherefore, ſuppoſe you 
ſhould meet with a hill or mountain as A B D, the thing required 
is to find the length of the line BD on which the mountain ſtands, 


OOO. D. 


Firſt, place your inſtrument at the very foot ofthe Hill, exattly 
level, then let one go to the top of the hill at A, .and there placd a 
mark, which muſt be ſo much above the-top of the hill,as the top. of 
the Inſtrument is from the ground;then move the Label up.5< down 
till through the fights thereof you ſee the top of the mark at'A, and 
note the degrees cut by the Label on the Tangent line, for.that1s 
the quantity of the angle A B C, which ſuppoſe 47 degrees.then by" 
a the angle BAC, muſt be 43 degrees,/ the comple» 
ment of the former to 90 degrees, then meaſure theifide of che Hall 
A BC,which ſuppoſe to contain 71 feet, then in the Triangle AB C 
there is oiven the ſide A B 71 feet,and the angle BA C 43 degrees, 
together with the right angle A CB 9o degrees, and you are to 


>” EE CE m——R— 


\ The particular being finiſhed, 1 next proceed to take a general; 


Arbitrators) ſhall agree, and when that is done, you are to do in| 


finde the ſide B C, which to perform, ſay, ___ As 
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As the Sine of the angle A C B, go degrees, 
Is to the fide A B 71 feet ; 

So is the Sine of the angle B A C, 43 degrees, 
To the fide BC, 48z feet. 

Then(becauſe the hill deſcends on the other (ide)you mult place 
your Inſtrument at D, obſervipg the angle ADC to contain 41 
degrees, and the angle D A C 49 degrees, and the fide A D 8 
feet : now to find the ſide CD the proportion will be, 

As the Sine of the angle A C D 9go degrees, 
Is to the fide AD, 8o feet ; 

So is the Sine of the angle C A D 49 degrees, 
Tothe fide C D,60z feet. 

Which added to the line B C, giveth 109 feet, which you may 
reduce into Chains, by dividing it by 66, and this line muſt be pro- 
tracted inſtead of the hypothenuſal lines A Band A D. 


Another way, 


| Theres another way alſo uſed by ſome for the meaſuring of ho- 
rizontal lines, which is without the taking of the Hills altitude, or 
uſing of any Arithmetical proportion, but by meaſuring with the 
Chain only, the manner whereof is thus. 


Suppoſe A B C were a hill or mountain, and that it were requi- 
redto find the length of the Horizomal line thereof AC. At the 
foot of the Hill or Mountain, as at A, let one hold the Chain up, 
then let another take the end ther-of and carry it up the Hill, hold-| 
ing it level, ſoſhal) the Chain meet with the Hill at D; the length] 
A D being 60 Lanks, then at D let the Chain be h<ld up again,and 
let another carry it along level till it meet with the fide of the hill at| 
E,the Length being 54 Links: then again let one ſtand at E,& hold 
up the Chain,another going before to the top of the Hill at B, the 
length being 48 Links,theſe three numbers being added together 
make 162 Links or 1 Chain 62 Links, which is the length of the 
borizontal Line A C. This way of meaſuring is by ſome practiſed, | 
but the other (in my opinion) is far to be preferr'd before it, only| 
when: you are deſtitute of better helps you may make uſe hereof. | 


| 
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" © Bur if the Hill or Mountain ſhould have a deſcent back again 
onthe other (ide, you muſt then ule the ſame way of working 
as before, and add all rogether for the Horizontal Line. 


CHAP. LVYVL 


How to plot Mountainous and uneven grounds, 


with the beſt way to find the content thereof. 


ground, as ABCDEFG, you mult firft place your 1n- 

{trumeat at A, and direct the ({ights to B,mealuriog the line 
A B,then in regard that trom Bro C there isan aicent or hill, you 
mult fiad the horizontal Line thereof, and draw that upon your 
Table, accounting thereon the length of the kypothenuſal Line, 
then meaſure round the ficld according to former directions, and 
having the figure thereof upon your table reduce it into Trapezias, 
as into the Trapezias ABEG, BCD EF, andthe Triangle GEF; 


; \Or the plotting of any mountainuus or uneven piece of 
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then from the angles A C-E and F let fall the perpendiculars AK, 
CH, Eland F'M. Now in regard 'there are many'iHills and Val- 
leys all over the field, you muſt meafure- with your Chaininthe 
field over Hill and Dalefrom BtoD, and to the Line BD ſet the 
number of-ehains and Links as yow find them by-meaſuring, which 
will be much longer than the ſtraight line B D meaſured on/your 
Scale 3 thervby help of your Inſtrumear find the poiat H-in'the line 
. |B D,and meaſure with your Chain from C to-H,over hill and dale 


as 


———— 
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Ithe content of the Trapezia B C D E. In this manner you muſt caſt 


as before, and tothis perpendicular C H fet the number as you find 
it by the Chain : then find the perpendicular I E, and meaſure that 
with your Chain alſo, all which lines ( in reſpect of the Hills ang] 
Valleys ) will be found mnch longer than if they were mealured by 
your Scale : then by the meaſured Lines BD, CH andI E, caſt yp 


up the content of the Trapezia ABEG; andthe Triangle GE F, 
and this is the exateſt way I can preſcribe for the menſuration of 
uneven grounds, which being well and carefully performed, will 
not vaty much of the true content : For it is apparent that if ſuch 
mountainous grounds were plotted truly according to their area ir 
Plano, the figure thereof would not be contained within its proper 
limits, and being laid down amongſt other grounds would ſwell be- 
yond the bounds, and force the adjoyning grounds out of their| 
places 3 now for diſtin&ion in your Plot you may ſhadow them off 
with Hills as in this figure, leſt any man ſeeing your Plot ſhould 
meaſure by your Scale, and find your work to ditfer, 


CHAP. LVIL | 


How to take the Plot of a whole Manor , or of| 


divers parcels of Land lying together, whether 
Woodlands or Champion Plains, by the Plain 
Tabk. | 


Fig, X 111, 


than many words, and that the rules already delivered 

are of ſufficient extent to perform the work of this 

Chapter, yet (for farther ſatisfaction in this particular) 
I will hereindeliver the moſt ſure and compendious way I can] 
imagine. 

Suppoſe therefore that the following figure ALMUNPQSTY 
X GH and K were part ofa Manor, or divers parcels of land ly: 
ing together, and that it were required to take the plot thereofup- 
on your Plain Table. | 

Now the beſt way (in my opinion) is firſt to go round about the 
whole quantity to be meaſured, and draw upon your Table a per- 
fe Plot thereof, as if it were one entire field (which you may do 
by the 31 Chapter of this book) and then to make ſeparation and 
diviſion thereaf in an orderly way,as is taught in this Chapter: But 
before you begin your wa, it will be very neceſlary to ride or 
walk about the whole Manor, or atleaſt ſo much as you are to ſur- 
vey, that you may be the better acquainted with the ſeveral boun- 


\ Lthough pradice, in the perfortance hereof, be better 


ders, | 
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ders, and in your palſige you ought to take (ſpecial notice of all e- 
ninent things lying in your way, as Churches, Houſes, Mils, High- 
ways, Rivers, &c. which will much help you, alſo in this your paſ- 
cage it were neceſlary to take notice of ſome conventent place to 
begin your work as followeth. . 
Having made choice of ſome convenient place in the periphery 
or outward part of the Mannor, as at A, place there your Table, 
eurning it about till the Needle hang over the Meridian line in the 
Card, and there fix it, then upon the Table ( with moſt conveni- 
ence ) aſligne any point at pleaſure, as A, unto which point lay 
the Index, and turn it about till through the fights you ſee a mark 
ſet up at the next angle at L,then by the (ide ot the Index draw the 
line A L, which ſuppoſe to contain 8 Chains 68 links, take theſe 8 
Chains 68 links from any Scale, and place that length upon your 
Table from A to L. 
2 Bring your [oſtrument to L, and lay the Index upon the line 
L A,turning the whole Table about till through the fights you ſee a 
mark ſet up at A where your Table laſt ſtood, and there fix it, ſo 
will the Needle hang dire&ly over the Meridian line in the Card 
as before,then lay the Index upon the point L,and turn it about till 
through the ſights you (ce a mark ſer up atthe next angle at M,and 
draw aline by the fide ofthe Index, which ſuppoſe to contain 6 
Chains 55 links, this length being taken from the ſame Scale as the 
former line was, will reach upon your Table from the point L 
unto M. 
3 Remove your Table to M, and lay the Index upon the line 
M L, turning the Table about till through the fights you efpie a 
mark ſet up at the angle L, where your Table laſt ſtood, and there 
fixihg it, you ſhall ſtill find the Needle to hang direGtly over the 
Meridian line, if you proceed truly in your work : then layiag the 
Index to the point M, turn it about till through the fights you e- 
ſpy<fome mark ſet up at the next angle at N, and draw a line by 
= fide of the Index, then meaſuring with your Chain from M to 
N, you ſhall find it to contain 7 Chains 27 links, which take from 
the ſame Scale as before, and place the length thereof upon your 
Table from M unto N. 
4 Place your Inſtrument at N, laying the Index upon the line 
N M.and turn the Table about till 'through the fights you ſee a 
mark ſet up at your former ſtation at M,and there fix the Table,ſo 
will the Needle hang over the Meridian line as before, then turn 
the Index about upon the point N, till through the fights you eſpy 
the next angle at P, and draw a line by the fide thereof, then mea- 
ſure the diſtance N P 9 Chains 32 links, which take from the Scale; 
and (et it upon your Table from N-unto P. | 
In this manner muſt you go round about the whole Mannor,ma- 
king obſervation at every angle thereof, a8 at PQSTYXGH 
and K,and ſetting down the length of every line upon your Table 
as you find it by meaſuring with your Chain, you ſhall have upon 
your Table the figure of one large Plain 5 which muſt include all 
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©. reſt of the work,and io thus going about you ſhall (if you have 
truly wrought all the way ) find your plot to clole exaQtly in th, 
point A, where you began, but 1t it do not, go over your work a- 
gain, for otherwiſe, all that you do afterwards within the ſame 
will be falſe. 


« Here note, that if one ſheet of paper will not contain your 
whole Plot, you muſt then ſhift your paper in this manner : 
when any Line falleth off of your Table, draw two lines at 
right angles croſs your paper, which the equal divihons on the 
frame will help you to doz then lay another clean lheet of pa- 
per upon your Table,and by the ſame parallel divitions at the 
contrary end of the Table, draw two other Lines at right an- 
gles, and upon them note what part of your Plot crotled the 
two other Lines before drawn, and at thoſe points begin to 
20 forward with the reſt of your work : and thus may you 
{hiſt divers Papers one after another, if need be. 


Having thus drawn the true plot of the outward bounds or peri- 
phery of the whole Manor upon your Table, as the figure A LM 
NPQSTYXGHandK; and exactly cloted your plot at A 
where you began, you may proceed now to lay out the ſeveral 
Cloſes therein contained, in this manner. 

1 Place your Table at A, laying the Index and ſights upon the 
Line AL before drawn,and turn it about till through the fights you 
eſpy the angle L, and there fixing it, the Needle will hang direct 
ly over the Meridian line in the Card : then turn the Index about 
upon the point A, till through the ſights you eſpy a mark ſer up at 
the angle B, and by the (ide of the Index draw the line A B contain 
ing 6 Chains 43 Links. 

2 Remove the Table to B,layingthe Index on the Line BA,and 
turn the Table about till through the fights you ſee the angle A, 
then fix it, and turn the Index-about upon B, till you ſee the next 
angle at C, drawing the line B C by the fide of the Index, which 
ſuppoſe to contain 8 Chains 5: Links, 

3 Place the Table at C,laying the Index upon the Line CB, and 
turn it about till through the fights you ſee your former ſtation at 
B,and there fixing it, turn the Index about upon the point C, il 
through the {ights you ſee the angle at E, and draw the line CE 
containing 10 Chains 22 Links. which ſet from C to E, and again 
(before you move your Table. )dire@ the fights to O, and draw the 
line OC containing 6 Chains 64 Links,which take from your Scale 
and ſet from C to O,and(becauſe O is the next angle to the bound- 
er ) you may ( without placing your Inſtrument at O, or meaſuring 
the diſtance O N) draw the Line O N upon your Table, which(if 
the reſt of the work be true ) will contain 4 Chains 45 Links. 

4 Remove your Table to E,laying the Index upon the Line EC, 
and turn the Table about till through the ſights you ſee the angle 


mu C, then fix it, and turn the Index about upon the point E, till | 
; you 


— 
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{R, till through the ſights you eſpy the angle at D, and draw the 
[Line R D, which (if the reſt of the, work be rue) will contain 5 
{Chains 3 Lioks. 


{nor, or of ſeveral Iacloſures, in the performance whereof I have 
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Chains 50 Links, wich ſet from E to F, now ( becauſe the angle 
at: F is thenext angle to the bounder ) you may draw the Line F G 


your work be true) will contain 6 Chains 68 Links, 
5 Remove your laſtramentto T,laying the Index upon the line 
TS, and tura'it about till through the {1ghts you eſpy the angle at 
S, and there fixing it, turn the Index about upon the point TI, till 
through the tights you eſpy the next angle at V, and by the fide of 
the Index draw the Line T V containing 6 Chains 15 Links, which 
ſet upon the,Tablefrom.T to V : now(becauſe V is the angle next 
the bounder ) you may only draw the Line V G, without placing 
your Inſtrument at V, or meaſuring the diſtance V G, upon the 
ground, which ( 1t the reſt of the work be true ) will contain 6 
Chains 38 Links. | 
6 Bring your Inſtrument to Q, and-lay the Index upon the 
Line Þ Q, turning the Table about till through the fights you ſee 
the angle at P, then fixing the Table there, turn the Index. about 
upon the point Q._. till through the ſights you eſpy the angle at R, 
and by the fide ot the Index draw the. Line Q R. containing ten 
Chains 75 Links, which fet from Q:toR. 
Laſtly, Bring your Tableto R, and laying the Index on the line 
Q R, turn the Table about till through the fights you ſee the an- 
gleat Q , andthere fix it;then tura the Index about upon the point 


Thus have you an exact and perfedt draught of the whole Man- 


been ſomething large, becauſe I would ſhew the moſt natural way 
firſt : but the ſame thing may be performed with more brevity as 
followeth, wherein (if you mark it well) you ſhall plainly perceive 
that halfthe work will be abbreviated, and the ſame thiog effected 
with almoſt half the mealuring, 

1 Having made choice of the angle A to begin your work,place 
your Table there, turning it'about till the Needle hang dire&ly 0- 
ver the Meridian Line inthe Card,and there fix it, then aflign any 
point uponthe Table,tor your beginning ſtation,as the point A,and 
laying the Index to this point, turn it about till through the ſights 
you eſpy the next angle at L, then draw the Line A L containing 
83 Chains,68 Lioks, which take from your Scale and ſet from A to 
L : andalſa (before you move your Table) dire& the fights to B 
and K,and by the (ide of the Index draw the Lines AB,and A K,but 
you need not meaſure the lengths of them. 

2 Then go forward with your work as in the former part of this 
Chapter, placing your Table at the angles LM and N, and when' 
you come to N, and have drawn the Line N P, you may ( before 
you move your Table) draw the Line N O, but not meaſure it. | 


| 


3 Alſo when you cometo the angle Q,and have drawa the Line 


you eſgy the next angle at F ,and draw the line E F containing 5 


upon your Table without any further trouble, which (if the reſt of 


| 
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Q $,you may draw the Line QR alſo,at once placing of the Table, 

4 When you come to obſerve at the angle T, and have drawn 

the Line T Y, you may at the ſame time alto draw the Line T V, 

but'need not meaſure Kt. 

5 When youcome tothe angle G, and have drawn the Line G 

H, you may alſo draw the Line G V, which will cut the Line T V 
in the point V 5 and at the ſame time alſo you may draw the Line 
G F containing 6 Chains 68 Links. 

Having thus gon round the whole Mannor, and made a Plot of 
the outward part or Periphery thereof, and alſo drawn the Lines 
AB, NO, QR, TV, GV, and GF, as you went along the bounder, 
the remainder of the work will (by this means) be much abbrevia- 
ted, for you have no more to do, but | 

1 Toplace your Table at F.laying the Index upon the Line FG, 
and to turn it about till through the ſights you eſpy the angle at G, 
and fixing it there dirett the ſtghts to E, and draw the Line E F 
containing 5 Chains 50 Links. 

2 ' Placethe. Table at E,and ky the Index on the Line E F,turn- 
ing the Table about,till you ſee through the fights the angle F,then 
fix it, and turn the Index about upon the point E till through the 
fights you eſpy the angle at C,and by the fe of the Index draw the 
Line ED C, which containeth 10 Chains 22 Links, Then becauſe 
from C to D there is 4 Chains,ſet 4 Chains from C to D, and draw 
the Line D R, which will cut the Line QR. in the point R, leaving 
the Line D R to contain 5 Chains 3 Links. 
Laſtly, place the Table at C, laying the Index on the line CE, 
turning it about till through the ſtghts you ſee the angle at E, and 
there fixing it, turn the Index about upon'the point C, and dire& 
the fights to Band O, drawing the Lines CB and CO. And thus 
have you upon your Table an exact plot of your Manor with great 
eaſe and celerity. 
There is yet another way to perform this work: when you have 
taken the true plot of the outward bounds or periphery of the 
whole Manor upon a ſheet or more of paper; if you will take the 
pains to go over every particular Incloſure again, and draw parti- 
cular plots of every parcel by the ſame Scale wherewith you laid 
downthe Plot of the periphery 3 then over the Plot of every parti- 
cular Incloſure,draw parallel Meridians, and when you have thus 
plotted every particular, if you cut them off by their bounders,and 
lay them one by another according to their ſituation within the 
plot of the whole periphery, you ſhall find that thoſe Plots ( if 


your work be true) will juſtly fill the Plot of the whole, leaving 
no vacuity. 
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CHAP. LVIIL 


How to take the Plot of a whole Manor, or of di- 


Vers ſeverals whether Woodland or C bampion 
Plains, by the Theodolite, Circumferentor, 
or PeraQtor. 


Fig, XIII, 


Y what hath been hitherto delivered concerning the harmony 
B between the Theodolite, Circumferentor, and PeraGor, you 
may perceive that the working by any one of them being rightly 
underſtood, the application thereof to any of the other will be ap- 
prehended at the firſt fight, I will therefore inſtance in the Circum- 
ferentor as being moſt general. Let the example of the laſt Chap- 
terſerve where the figure ALMNPQSTVXGHE repre- 
ſented part of a Manor, Then having provided your Field- Book 
ready ruled, you muſt at the head of one of the leaves thereof write 
the Title of the Manor, the County in which it is,and who is Lord 
thereof, As, 


The Manor of Elſmore, in the County of S. 


for the Honourable R. B. Lord thereof. 


Then beginning with your firſt Cloſe write over the head of 
your Field-book the Tenants name, the name of the Cloſe,and the 
tenure by. which he holds the ſame, ſo for the firſt Cloſe. 


Henry Grey, Cosbey Cloſe, Paſture, Free. 


Under this draw a Line quite through your Book,then beginning 
to ſurvey this Cloſe, place your Inſtrument at A, and dire& your 
ſights to L, noting the degrees there cut, which let be 160 degrees 
45minutes,which 160 degrees 45 minutes muſt be noted in the firſt 
and ſecond Columns of the Field-book, then meaſure the diftance 
A L 8 Chains 58 Links, which place in the third & 4th. Columns. 
2 Remove your Inſtrument to L, and dire& the fights to M, the 
Needle cutting 181 degrees 30 minutes, and the Line L M contain- 
ing 6 Chains 55 Links, which note down in your Field-book: 
3 Place your Inſtrument at M, and direct the fights to N, the 
Needle cutting 233 degrees, and the Line MN 7 Chains 27 Links 
which note 1n your Field-book. And in regard you are toleave the 
hedge or bounder ALMN,adjoyning to Wisby Cowmon,( which ap- 
pertaineth to another Manor, and therefore only the name inſert- 
| for your remembrance when you come to protrattion) gy 
raw 
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draw a Line quite through your Field-Book, and 1n the Jaſt Cy. 
lumn thereof write #3:sby Common, which denotes unto you that 
you are to leave the bounder of #izby Common. | 
4 Place your Inſtrument at N and direct the fights to O the 
Needle eutting 355 deg. 40min. and the diſtance N.O being 4 
Chains 45 Links, which note in your Field-book as before. 

's *Place your Inſtrument at O, and direct the ſights to C, the 
Neegle cutting 30g degrees 39 minutes, and the Line O C con- 
taining 6 Chains 64 Links, which note in your Field-book. 
Now becauſe at theſe two Obſervations you went againſt the 
hedge or bounder of Barton Plain, you muſt againſt them writein 
your Field-book Barton Plain,and becauſe you are now to leave the 
hedge or bounder of Barton Plain, draw a line quite through your 
Field-book. | 

6 Place, your Inftrument at C, and dire& the fights to B, the 
Needlecutting 54 degrees 00 minutes, and the diſtance C B being 
8 Chains 5 Links, the degrees and minutes muſt be noted in the 
firſt and ſecond columns of your Field-book, and the Chains and 
Links in the third and fourth, | 

7 Remove your Inſtrument to B, and diret the fights to A, the 
Needle cutting 19\degrees 3o/minutes, and the diſtance B A being 
6 Chains 43 Links, the degrees and minutes muſt be noted 1n the 
firſt and ſecond Columns of your Field- book, and the Chains and 
Links in the thrid and fourth. Now becauſe at theſe two laſt obſer- 
vations you went againſt the hedge or bounder of Bay Food, you 
muſt therefore againſt them write Bay Wood,and becaulic you have 
now-finiſhed your firft Cloſe, you muſt draw a double Line through 
your Book for your remembrance. | 

Then conſider which parcel is next fitteſt to be taken in hand, 


meet to begin, which ſuppoſe C; and here(for your help when you 
come to protrattion) you muſt expreſs in the title of this ſecond 
Cloſe at what gc you begin the ſame (unleſs you had begun it 
where you ehded the laſt at A,& then it is not material)wherefore 
ſeeing you are beſt to begin at C, look in your Field-book (on the 
work of the laſt Cloſe) what degrees and minutes the Needle cut 
at C which were 54 degrees and 8 Chains 5 Links, therefore a- 
gainſt that number make this © or the like mark, and write the 
Title for your ſecond Cloſe thus, 


Samnel white, Bay wood, by Leaſe, 
begin at ©. 


.| By this means you ſhall readily know,when you come toprotra- 

lon, where to begin with this parcel, and in the margine place 
(2)for the number of your ſecond parcel;and then proceed in your 
work of ſurveying this parcel as before you did for the other, till 
you have gone round about the ſame ending at A where you firſt 


began, noting down all your obſervations both of lines and i" 
wit 


which let be Bay 100d, and withall at what angle thereof it is moſt} 


CCC 


ra- 
Tots 
Jul 
till 
rſt 
les, 
ith 
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County of S. for the Honorable 
R. B. Lord thereof. 


The Mannor of Elſmore, in the 


(1) Henry Grey, Coiby Cloſe, Falture, Free. 


160[45 8168 
131130, 6155 
233100 7127 


4 : 1 G - Banton Plain. 


54100] 8| 59 
19130] 6 


Wisby Common. 


OPT m—_ 


43 | Bay IWood. 


(2) Samuel IWh'te, Bay Wood, by Leaſe, 


begin at ©. 
320[oo|10[2 12] Banton Plain, & Church-f feeld. 
15130, 5150 
337145 5156 | Church field. —” 
Ye 6 v4 
113]; 673 WWisby Common. 
15313c| 6j5 


Es . —— 
— 


(3) George Burton, Banton Plain tur ewo Lives, 
begin at X. 


220[20] of 9132] _Witby Common. 
joy The Forreſt. a 


(4) Thomas King, Church-field, by Leale, 
begin at 34, 


—— 


316120{13|12| The Forreſt. 


— 


17[15|10[83] Church Lane. 
6 
; aca He Odcumb Cloſe. 


LO IE 


(5) YJohn Nichols, Odcumb Cloſe, Free, 


pgainſt the degrees 


With the particu- 
your Field- book, 


the firſt Cloſe, 
and in thus doing 
you ſhall find that 
at your firſt obler- 
vation from C to 
E, that you went 
partly by the 
hedge or bounder 
of Banton Plain, 
and partly by the 
hedge or bounder 
ot Church-field , 


and therefore a- 


of that obſervati- 
on write Barton 
Plain and Church 
field, there draw- 
ing a line : then at 
your twonext ob 
lervatiuns at E 
and F you went 
a'ong the hedge 
or bounder of 
Church-field, and 
at the 3 laſt obſer- 
vations at GH & 
K you went a- 
g:in(t the hedg or 
bounder of Wis by 
Common , there 
humſhing your fe- 

cond parcel 3; 
wherefore draw 
a double line quite 
through your 
Field-book. 

Theſe two par- 
cels being finiſh- 

£d,conſider which 
is next fitteſt to 
be taken in hand, 


begin at — 
334 30, 7| 3 es 
43 30] 6125 Church Lane. 
101/30 6118 


and where to be- 


In all reſpects =] 
you did thoſe of 


i 


lar bounders as 
you go along in 


gin] 


—_— 


—O— 


—— 
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gin it, which ſuppoſe Barton Plain, and to begin at N, wherefore 
look in your Field book what degrees the Needle cut when you 
made obſervation at end in the ſurveying of Cosby Cloſe, and left 
the bounder of Wisby Common, which degrees you ſhall find to be 
355 degrees 40 minutes, and 4 Chains 45 Links, therefore at the 
end of that Line where you find 355 degrees 40 minutes, and 4 
Chains 45 Links, make this x or ſome other mark for a remem- 
brance when you come to protraCtion. T hen for the next parcel 
write in your Field-book, 


George Burton, Banton Plain, for two lives, 
begin at X » 


This being done place your Inſtrument at N,and dire the fights 
to P, the Needle cutting 220 degrees 20 minutes, and the lineN P 
containing 9 Chains 22 Links, which note in your Field-book, and 
becauſe at this obſervation you went by the hedge or bounder of 
Wisby Common, and are now toleave it, therefore draw a line and! 
write #/isby Common,and in this manner muſt you go about this par- 
cel alſo till you come to cloſe at D, and having finiſhed draw a 
double line. | 

Then conſidering that Church-fie/d is next fitteſt to be ſurveyed, 
and that it is moſt convenient to begin the ſame at Q , therefore 
look what degrees the Needle cut at Qin the ſurveying of Banton 
Plain which were 15 degrees 40 minutes,and 10 Chains 75 Links, 
againſt which in your Field: Book make this 3 or the like mark 
for your remembrance, and for your next Cloſe write in your 
Field- book as followeth, 


Thomas King, Church-field, by Leaſe, 
begin at X. 


Then placing your Inſtrument at Q, dire& the fights to, no- 
ting the degrees cut,and the length of every Line meaſured, with 
your particular bounders,as you did in the other Cloſes before, till 
you come to incloſe at G, and when you have done, draw a double 
Line quite through your Field-book,and write the title of the next 
Cloſe to beſurveyed in this manner. 


John Nichols, Odcumb Cloſe, Free, 
begin at—— 


Then Placing your Inſtrument at T, dire@ the ſights to Y, and 
note the degrees cut and the Lines meaſured as in thoſe before, till 
you have gone round the field to G. And thus, if there were never 
ſo many Incloſures,you may (without confufion)eafily diltinguiſh| 
the work of the one from the other, and be able (remembrivg the 
premiſes) todraw a plot thereofat any time, remembring alwayes 
that thoſe numbers in the margent of your Book, ought to be plac 


ee 


fſeverally in your Plot in thoſe Cloſes they repreſent. Theſe 


C— 


|all reſpedts as before, and finding,your next degrees and length to 
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| Theſe luſtructions given being ſufficient for'the application & uſe 
of the Field-book;I ſhall defire every praQtitioner to make frequent 
trial and practice thereof, and compare the Book: with the Plot, and 
protraCting the ſame according to the directions hereafter given, 
you Will find it to be moſt exact and facile. |  n>aT 
Here by the way I might give-direftions whereby to take in di- 
vers ſeverals at once, if the Bounders be regular, which will much 
eaſe you both in ſurveying and protraCtiog, but by ſmall praQtice 
this and divers other abbreviations will appear of themſelves, 
I haye here added oae leaf of your Field-Book as it ought to be 
ruled, which take for an example; it being the Colleions of the 
work of this Chapter, with the ſeveral Lines; Angles and bounders, 
as you, obſerved them in your Survey: 


CHAP. LIX. 


How to protraf or draw the plot of a whole Ma- 
nor, or of divers incloſures, the obſervations of 
the ſeveral angles, lines and bounders being no- 


ted in your Field-book. 
Fig. XIIT, 


Rovide a Skin of Velom, Parchment, or divers ſheets of Paper 
neatly faſtned together with mouth-glew, according to the 
magnitude or greatneſs you intend to have your Plot, which Paper 
or Parchment let be ruled all over with occult parallel Lines,repre- 
ſenting Meridians, as is taught in the 36 Chapter of this Book, the 
diſtance of which Lines one from another muſt not exceed the 
breadth of the Scale of your ProtraQor. I 
Now ſuppoſe you were to protratt the obſervations of the laſt 
Chapter, laying your Field-book before you, confider which way 
your Plot will extend, and accordingly b:gin your work, as at the 
point A,upon which point A place the center of your Protractor, 
turning it about, till the correſpondent diviſions at each end of the 
Scale of the ProtraQtor lie direttly upon one of the parallel Meri- 
dians,& ſtaying the Protradtor there,look in,your field book: what 
deg. and min. the Needle cut at your fiſt obſervation at Aywhich 
were 160 degrees 45 minutes, therefore againſt \160 degrees 45 
minutes of your ProtraCor make a mark, and through that mark 
_ ny point A, draw the Line AL, coentainnivg 8 Chaing 68 
inks, "AJ 
Then place the center of the ProtraQtor uponthe point C,.in 


P p be 


+ 
— 


Oe es 
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rainitg 4 Chains 43 Links, and becauſe againſt theſe 355 degrees 


be 18 r degrees 3O tminutes, and the length 6 Chats $5 Links, 
therefore againſt 18x degrees Jo minutes of your Protrattor make 
a mark; and through it draw'the Line L M containing 6 Ghains 55 
Links. | : 

Then place the center of the ProtraQtor apon the point M, and 
look in your field-book what degrees were cut at M,protta@t thoſe 
degrees ( as before ) and draw the Line MN containing 7 Chains 
27 Links: va 

Then place the'center of the Protraftor upon the point N, the 
degrees cut being/355 degrees 40 minutes, and the Line N O con- 


40 migutes you find in your Field-book this mark X there placed; 
you muſt therefore (* with Black Lead or the like) make the fame 
mark at the point N upon your paper, to ſignifie that you muſt 
there begin to protraQt ſome other Cloſe. 

In this manner muſt you proceed with all the other Lines and 
Angles, as you find them'noted in your Field-book, till you have 
gone over your firſt Cloſe, and cloſed your Plot at A. 

Having thus finiſhed your firſt Incloſure, you muſt deal in the 
fame manner with the ſecond,thirdand fourth, and ſo on, were there| 
never ſo many.” And to know where to begin to protract your ſe- 
cond Incloſureyyou muſt have recourſe to your Field-book, where 
you ſhall find this mark ©, at which you muſt begin your, ſecond 
Incloſure, which is Bey ood, and the like mark npon your Paper 
at the point C, which is your remembrancer to put you in minde 
that at the point C you muſt begin to protraft your ſecond Inclo- 
ſure, as you did your firſt Cloſe. 


—— 


C Tn this manner of protrating there is no difference nor cay- 
tions tobe obſerved,tore than thoſe already hinted in Chap- 
ter 36 and 38 of this Book, viz. that ifthe degrees to bepro- 
tracted be under 180, to lay the Semicircle of the Protractor 
upwards ot from you; andif they be above 180, tolay the 

* Semicircle downwards. 


CHAP. LX. 


By way of Conclufion to this Fourth Book , ah 
ckaring of ſome doubts that may ariſe therein. 


Mien throughout this Book, almoſt in every Chapter you 
— meet with theſe or the like Words, Place your Inſtrument 
at the Angle A, or BSc. It is notthere ſuppoſed you ſhould ſet 


your Inſtrument inthe very angular point, for that is impoſſible to 
| be 


”—r— 


| 


— 
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be done, but at ſome competent diſtance'from it, tor Bankes, Buſhes, 
Trees or thelike obſtacles(almoſt in every Field) will prevent you. 
You muſt therefore ſet your Inſtrument as near as conveniently you 
can, and meaſure from your Inſtrument to thoſe ſmall returns which 
you ſhall find almoſt at every eminent turning. Neither when I 
lay M-aſure the Length of the Line A B or CD, Ido not mean that 
you ſhould go on the Top of the Banck among the Buſhes or ia the 
Ditch, bnt at a competent diſtance from all theſe Obſtacles ; but 
yet you ought to meaſure Parallel to the Hedge or Banck,and give 
it its due Length. And whereas in other places I ſay Place your In- 
ſftrument at every Angle, | do not by thoſe words mean at every ſmall 
bowtng, which returns again to a ſtreight Line ſodainly,or at every 
ſmall Crook of a River or Rell; but mean at every grand or 
eminent Angle, that varies the Coaſt 3, 4, or 5 Points of che com- 
paſs, and ſo goes on for a conſiderable Length together 3 for the 
fewer times you remove your ln{trument, the more exa&ly ſhall 
you perform your Work: for I have Surveyed a field that hath had 
above 20 fides and as many Angles init, and yet placed my [nſ{tru- 
ment but in 3 Places, in going round about the field, and in my 
meaſuring from Station to Station | have taken in al! my ſmaller 
Angles and out-lets, with Gates. Stiles, Trees ſtanding alone, and the 
like. For thoſe wayes taught of Meaſuring of Fields at Oze, Two or 
Three Stations taken in the Middle thereof or at any one Angle,will 
inthe Survey of very large Encloſures ſtand you in as much ſtead 
as in Meaſuring of ſmall Grounds, and what Inſtrument ſoever you 
= the Reaſonis the ſame ia all, although the manner of work d 
differ, 
In caſting up the content of Plots when they are taken, I ſay Toy 
muſt divide your field into Trapezias and Triangles. It is true, ſo they 
muſt, bur wkgn you have a large thing Plotted, and you are to give 
the content thereof in Groſle,then draw the greateſt Trapezia that 
poſlible you can in the Middle of the Plot, and then you will have 
only the ſmall ont-lets to meaſure by Triangles, which being but 
(mall can make little or no variation or difference in your content, 
but the Principal care will be to meaſure the Diagonal and Perpen- 
diculars of the middle large Trapezia, for miſling in taking of the 
Lengths of either of them will occaſion a great Error, and there- 
fore ought to be very circumſpedtly performed. 


The End of the firſt part of the Fourth Book, 


THE 
FOURTH BOOK. 


— 


© _—_— — 


The Sconll Part 


CHAP. 1. 


Of the Menſuration and Plotting of Roads, High 
ways, Streets, Lanes, &c. And of the taking 
of the Gronna-plot of Cities, T owns or Ham- 
lets. 


"TH that well underſtandeth and can put in practice what is 
delivered in the fourth Book, cannot but perform what is 
intended to be taught in this Chapter 5 therefore I ſhall 

only dilcourſe the manner how theſe things are to be performed, 

leaving the Practice thereof to the ingenuity of the Leatner. 


Set, 1. 
For Roads or High-Wayes. 


In the deſcribing of Countries, there is no fitter Inſtrument for 
the performance thereof than the Circumferentor, and that Card 
which isdivided into 4 Quadrants, each divided into 9o degrees, 
|b*ginning from the North and South, and numbred towards the 
|Eaſt and Weſt, as is deſcribed Book 2. Chap. 10. 
| Then,have a Field-Book for that Purpoſe, (the fitteſt is ina long 
'Folio,like your narrow Shop-Book) with two Parallel lines drawn 
\through the middle of each Page, the diſtance between which 
need uot be above half or three quarters of an Inch. 

Now at the beginning of your Journey, at the bottome 
of 


OE — 
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of one of the Leaves of your Book, write the name of the Place 
where you beginyour journey,antda Prick or this mark © between 
the parallel Lines : Then ſetting forward,alwayes carry one of the 
Cardinal points of the Compals either North or South before you, 
and direCt your fight ſo farias you can ſee along the Road, noting 
the degrees thatthe Needtecuts,and in what Quarter of the Com- 
paſs, which you may call-the'Bearing 3 and when you come to that 
place, write down the diſtance,in Paces,Chairs,or whatſoever Mea- 
ſure you meaſure by, between the Parallel Lines. 

| Then again dire& your fight forwards, fo far as till you can 
ſee another turning or Bend, and note down the degrees of Bear- 
ing, and which way, and when you come to that place ſet down the 
diſtance thereto from the laſt ſtation, and in this manner proceed! 
till you come to your Journies end, | 
Now in your perambulation, you are to obſerve 1. What Bie- 
lanes or Turnings you meet withall, inyour way, whether they be 
on your Aight hand, or on your Left, and at what diſtance from 
your laſt. Station 3 as if there be a Lane on your right hand 3oo 
Paces from your laſt ſtation, you muſt on the right hard Parallel 
Line make two little Strokes thus "=, bending them cither p- 
wards, or downwards, or ſireight at right angles, according as you 
ſee the Lane to intline this or that way, and at the end of theie two 
Parallel lines write the name of the place to which that Lane lead- 
eth ; and if you will or can obtain it, the reputed diſtance thither, 
and under the Line write the diſtance from your laſt ſtation 300. 
2 When you paſs over any eminent Bridge. by any Windmil, 
over any Great Hill, throughany Town or Village, note thetn all 
down with their diſtances from your laſt ſtation, - 

3 In your going along the Road, It you ſee any Churches, Manſe 
on Houſes, Beacons, Windmils, Towns, Villages or any other thing 
remarkable 3 at your next ſtation ſee how.they bear frgg you, 
writing down their names, and how they bear from you, bh that 
fide of the Book on which it lies from you. 

Then in your Journeyings forwards, when you come to ſee thoſe 
things or Places, or ſo many of them as you can, there take notice 
alſo how they bear, and their names alſo, with the diſtance from 
the laſt place where you obſerved them before 3 and continuing 
this Method , you may accurately deſcribe the Roads of any 
Countrey. 


Sect. 11, 


For Streets or Lanes in Cities or Towns. 


1 Inthe Plotting of Streets there muſt be ſomewhat more ex- 
aCtnefs uſed than can poſlibly be in Roads and High ways, for Roads 
being both long and large, cannot be plotted by any other than a 


_ ſmall Scale, fo that every ſmall bout, or turning, _—_ 
taken 


———_— 
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taken notice of, or if they be, they cannot be expreſled in any Plot, 
but in 8treets, and Lares every ſmall bowing, though it make not 
an angle of above 3 or 4 degrees, muſt be taken notice of, and 
therefore the Theodolite of Semicircle is more apt and fitter for this 
work thanthe Cimcunferentor : yet in this you-netd not with your 
Rrament make obſetvation of theſe ſmall Angles,but having made 
dbſervation'of 4 eminem avgles and the principal intermediat ones, 
you may by the help of Kods or other Bevels for that purpoſe more 
accurately find the quantity of thoſe breaks and angles, and thoſe 
alſo will be leſs troubleſome. 
2 When you have by your Inſtrument made [obſervation of ſo 
many grand Angles in bigh ftreets as do encompaſs diverſe other 
ſmall ſireet; and Lanes, you mult remember to take ſpecial notice 
of your ſtation points 5 and in meaſuring. with your Chain, take no- 
tice as you pals by them, of all manber of Breaks, Courts, Allies, 
Houſes of nate, and other publique Remarks, with their true per- 
pendicular diſtance from your Chain, taking 'both fides of the 
way inevery ſtreet or Lane together. - h 


Angles, firſt, lay dowa them four principal ſtreets, '( and here you 
may examine bh Your angles whether, they will cloſe or not, by 
the direQions given in the 4th book, ) and ow either fide of the 
way make Marks, or this © or the like work; where any other 
Croſs ſtreet or Lane enters; as alſo all.Caxrts, Allies, and the like. 

4 Plot your ſeveral Bye-lanes with the feveyal Boughs and 
Breaks in them, and take notice-of the Conrts and Alhies thatare in 
them : making Marks at their entrances, as you did of theſe Bye- 
Lanes in your High Streets. "> Fe 

5s With Rods or a Bevel, take the.plot of all'Coxrts and AVies, 
and eminent Houſes, &c. And having takenall theſe in a book you 
may plot and transfer them into your Map, between the eminent 
ſtreets that you firſt took your abgles inz And thus having taken 
one part or quarter of a Town or-City, you may proceed to ano- 
ther, and ſo one after another till you have finiſhed what you in- 
tend to have a plot of. 

This is the beſt and moſt accurate way that I can preſcribe for the 
Plotting of Cities or Towns, and it is the way which I my ſelf uſe 
in my ſurvey of the City of Lowdow as it is now Reedified, 
wherein I take notice of all remarkable things therein; For, be- 
fides the High ftreets, and ftreets of note, I take notice of, and Plot, 
all Bye-ftreets and Lanes, all Courts and Ales, all Churches and 
Church-yards, and the 2 Temples, all Inns of Conrt;all Coledges, the 
Gxild-Hall, and all eminent Hel of Corporations, all Market places 
and Market houſes &c. Thns task is now under my hands, and 1 
hope with Gods affiſtance in a few Moneths to compleat it. 


C HAP. 


3 Having Protrafted your Foxr, or more Grand or Cardinal| 


The uſe of ſeveral Þt B. 4.| 


CHAP. II. 


The figure of any plot being gruen, bow to inlarge 
Ws diminiſh the ſame according-to any aſſigned 
proportion. 4s 


T may ſo fall out that when'you have taken the Plot of a whole 
I Manor upon your Plain Table, in divers ſheets of Paper, or ob- 
{erved the-angles, and afterwards protrated* them, as 1n the two 
laſt: Chapters, it may ſo fallout. that-your Plot may be either big- 
ger or leſſer thanis defired. Now if at any time it be required to in- 
large ar diminiſh avy Plot according to any proportion, this Chap- 
ter: will accompliſhyour defire,''- ' - 1 q 
The Inſtruments for the performance hereof are divers, as was 
intimated inthe x2th. Chapter of the fecond Book. Now for ge- | 
nerality and exg&neſs, the two. Indexes there ſpoken of; having 
at each end therebf a Semicircle, is infexiour to none 3brit the In- 
ſtrument being very. chargeableyand the uſe thereof very intricate 
and tedious, I{hall wholly oniitxo ſpeak any more of it; 
There is anatbes:way atlg which Maſtet-Fathborn (uſed, which 
was Witha Rulerby him inventedifor that purpoſe, which would 
indifferent wE. reduce a:Plot from one bigneſs to another accord- 
ingtoſome particularproportions. The making of this Ruler is 
ſo well known, and the uſe thereof fo apparent , that'l ſhall not 
need to ſay any thing concernmg'the deſcription or uſe of it : I only 
intimate that there 1s fach a Ruler, that thoſe which pleaſe may 
have-it madey 27 i WD 
Another way is: by.one Line divided into 100 or 1000 equal 
parts.only, which by the helpbf Arithmetick will perform this 
work very well; but this (-as being very tedious )I neglect. 
To pals by theſe and divers others which T could name, I ſhall 
ſay ſomething of the Parallelsgram, which for generality, exact- 
neſs, and diſpatch, ſurpaſſeth-all the reſt, unto which ( inmy opi- 
nion ) there 15-none comparable. Of Parallelograms there are di- 
vers forts, but that which I ſhall inſtance in, confiſteth but*of four 
Rulers only, the making whereof is well known to the inſtrument- 
maker, and the'manner of uling'it as followeth, 
; Take the Plot which you would reduce, and faſten it toa Table 
with Mouth-glew, then by it,upon the ſame Table,faſten your fair 
Paper or Parchment,upon which you would have your new Plot 3 
then having fitted your Parallelogram according to the proportion 
into which you would have your Plot reduced, fix the Parallelogri 
to the Table, by a point for that purpoſe : then put your drawing 
Pen into ſome one hole on one of the ſides of the Parallelogram, 
and upon it a plummet of lead or braſs to keep the pen down cloſe 

to 


1 
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to the paper, when it is moved thereupon: and here note, that at 
any time when the Parallelogram is thus fitted , the point that 
(ticketh in the Table, the Pen which is to draw, ahd the Tracer 
which you mult move along the lines of your old Plot, will lie al- 
wayes 19 a right Line, but this by the way : Your Parallelogram 


draw, take the Tracer in your right hand, and with it lightly go 
over all the Lines of your old Plot, fo ſhall the motion thereof cc- 
calion the Pen to draw upon your clean paper or parchment, the 
true and exact figure of your former Plot, though of another big- 
neſs, which will be in proportion to the greater according to the 
ſituation of the fides of the Parallelogram, which will better ap- 
pear by the fight of the Inſtrument, than words can poflibly ex- 
ain it. 
E Another way how to reduce a Plot according to any proportion 
aligned; is this: Suppoſe you would have a Plot. diminifhbed in 
proportion as 4 to three. Cauſe a Scale to be made,of ſuch a length 
that it may reach from the center or the middle of your Plot tothe 
outermoſt angle thereof, which let be divided into 100, 1000, or 
10000 parts, according to the length thereof, thet let another Ru- 
ler be made, which ſhall be in proportion thereto as 4 to 3, which 
Ruler let be divided into the ſame number of equal parts as the 0- 
ther Ruler was: being thus provided of ewo Rulers, lay by your 
large Plot upon a Table,faſtning it at the corners with mouth-glew; 
and underneathit lay your fair paper or parchment, then number 
all the angles in the held with Arithmetical figures, beginning with 
the outermoſt angle, calling that one,the next two, the third three, 
and ſo forth : then as you move the Ruler from angle to angle,take 
notice what number of equal parts is cut by evety angle,and tiote 
them down in paper 5 then take off your longer Ruler, and lay on 
your ſhorter in the place thereof,ſo moving it from angle to angle, 
and pricking holes with a {mall protratting Pin quite through the 
old Plot : ſo when you have gone ovet every angle you may, upon 
your clean paper or parchment draw lines from point to point, till 
you have gone over all the angles, ſo ſhall your Plot be reduced to 
your intended bigneſs. | 
Again) there is another way how to educe Plots to any propor- 
tion,and that is this: About your foul Plot draw the largeſt Square 
you can, ſo that it may comprehend your whole Plot, and divide 
that Square into as many ſmall Squares as you pleaſe z then make 
another Square in propottion to the Square about the foul Plot, as 
to which you would have it reduced,and then laying your foul Plot 
and the fair Squared paper both before you, fre in which of the 
ſmall Squares of the foul Plot the ſeveral angles of remarkable 
oints fall , and in the correſpondent Square of the fair paper 
make the like angle or point, and inthis manner proceed till you 
have finiſhed your work : This is a good way, and is the courſe 
which Painters uſe to copie any large Paihting into a ſmaller Pt- 
{ture or Print. This method1s tobe uſed when you are to reduce 


Q q a 


beiog fixed to the Table, and the Pen 1a its true place fitted to| 
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2 leſſer Plottoa greater: But to reduce a greater to Aa lefler, which 
is moR uſual, you may then lay your fair paper under or over your 
foul Plot and fix the Parallelogram about the middle of the Plot,] 
and then tracing over. the large Plot , you ſhall haveit reduced 
upon the fair paper either over or underneath,cſpecially if you lay 
a Black-lead paper over your fair paper. 


i —_—_— 


CHAP. III, 


How to draw a perfet draught of a whole Ma- 
nor or Lordſhip ; and to furniſh it with all ne- 
ceſſary ornaments ; alſo to adorn and beautifie the 
ſame with Colours : in which, ( as ina Map ) 
the Lord of the Manor may at any time ſee the 


ſymmetry, ſituation aud content of any parcel 
of bis Land. 


Fig, ' XIV, 


T TAving protracted your Plot according to your intended big- 

neſs, and written the content of each Cloſe about the middle 
thereof, you may about the bounds of every Field or Incloſure, 
with a ſmall Pencil, and ſome tranſparent colour, neatly go over 
your black Lines,ſo ſhall you have a tranſparent ſtroke or margent 
on either ſide of your black Line, which being ſhadowed will add a 
great luſtre and beauty to your Plot. 

Then in your Wood-land grounds draw divers little Trees in 
the moſt material places, and ſhadow your mountainous and un- 
even grounds with Hills and Valleys, exprefling all kind of Bogy, 
Groves, High-ways, Rivers, &c. diſtinguiſhing them by lively co- 
lours according to their fimulitudes. 

Then in ſome convenient place of the Plot, without the Inclo- 
ſures, draw a Circle, and therein deſcribe the 32 Points of the 
Mariners Compaſs according to the ſituation of the grounds, with 
a Flowre-de-luce at the North part theredf. 

Then in ſome convenient place of your plot, make a Scale equal 
to that by which your Plot was protracted with a pair of compal- 
les upon it. 

Laſtly, in ſome other convenient place towards the upper part 
thereof, draw the Coat of Arms belonging to the Lord of the Ms- 
nor, with Mantle, Helme, Creſt, and Supporters 3 or in a Compart- 


ment : but be ſure you blazon the Coat in its true Colours. 
| Theſe 
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aament for the Lord of the Manor to hang in his ſtudy, or other 
private place, ſo that at pleaſure he may lee his Land before him, 
and the quantity of all or every parcel thereot without any fur- 
ther trouble. | ; 

Alſoin your Mot muſt be expreſſed the Manor-houſe according 
toits ſymmetry or ſituation, with all other houſes of, note, alſo all 
Water-mils, Wind-mils ,.athd whatſoever elſe is neceſlary, that 
may be put into your Plot without confuſion. : ; 

For farther explanation, of what hath been. delivered in this 
Chapter, I have here added the figure of a (mall. Mannor, which 


s % 


will be ſufficient for example ſake. | 


. — 
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CHAP. IV. 


T be names of ſuch Colours as are neceſſary for the 
Waſhing of Maps, Charts, or Plots, with the 
manner bow to' temper and uſe the ſame upon 
Velom, Paper or Parchment. 


T is not, convenient for a Surveyor when he hath drawn the 

draught of a Manor, and reduced it to his intended bignels,: to 
repair to a Painter to finiſh his work, the thing it ſelf being very 
commendable, and eafie to be attained : And befides a Painter 1s 
not to be found in every Countrey, nor is every Painter furniſhed 
with Colours fitting for ſuch a purpole,they for the moſt part ufing 
more grols and ordinary Colours. Now for the benefit of ſuch who 
deſire to exerciſe themlelves in this kind of practice, I have added 
theſe neceſlary direttions following. 


Set, I. 
How to make Gum Water. 


Take Gum Arabick what quantity you pleaſe, of the whiteſt 
and cleareſt you can get , which bruiſe into ſmall, pieces , and 
tie them up looſely in a fine linnen rag, then take of the cleareſt 
water you can get,6 put it into a clean veſlſel,as a poringer,(or ſuch 
like)then hang your Cloth in which you put your Gum in this wa- 
ter, letting it hang till all the Gum be diſſolved, then when you 
put your fingers into this Water, if you find them to ſtick together, 
as if they were glewed, your water is to0 (tiff 'of the Gum, which 


Qq 2 you 


Theſe things being well pzrtormed,your Plot will be a neat Or-|. 
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you may remedy by putting thereto more fair water, and if you 
find it too weak, you may add more Gum) with this Water moſt 
Colours are to be tempered. 


Sea, IN. 
How to make Allum Water. 


Ake a pound of Allum, and beat it to powder, then take a 
| Gallon of clean Water, and ſet it on a fire, letting it boil till 
all the Allum be melted, then take it off the fire, and when it 18 cold 
you may put it into a veſlel and keep it for your ule : with this wa- 
ter, if you wet your Paper before you lay on your- Colours,it will 
keep them from finking into the paper, and will allo add a luſtre 
and beauty to the Colours laid thereon. 


Seat, 111, 


T he names of ſuch Colours as are neceſſary ſor the 
|. Waſting of Maps, Plots, or Charts. 


REDS YELLOWS BLEWSGREENES 
Vermilion Gumbooge | Bice Bice 
Lake Yellow Berries Indigo |Sap Greene 
Red Lead Orpiment, i.e. | Verditer |Vertdegreaſe 
Roſlet * _[Arlnick Litmofe |Verditure. 
Braſecle Maſticot. Logwood. 
Turnſoile . 
Indian Cakes. | 


BLACKS |WHITES {BROWNS 


Lamp black White Lead [Spaniſh Brown 

Printers Black in flakes. Umber 

Ivorie Shavings Wood Soote 

Hartſhorn$ burnt, |” Rindes of Green 
(Wall-nuts. 


Being thus provided of theſe ſeveral Colours here named,wbich 
you may have in divers places in Lowdor,as allo of a grinding- ſtone 
and Muller, which any Maſon in Lordox will furniſh you with, alſo 
divers pencils of ſeveral ſizes and Gally-pots,Gar Glaſſes,or Horſe 
Muſcle-ſhells, to put your Colours in when they are ground and 
tempered, you are then ready at any time to make uſe of them,and 
now will I ſhew you how all the fore-mentioned Colours are to 
be ground and tempered. 


Sed. 
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| Seft, 1V, 
Of the ordering of Colours. 


Of theſe Colours before mentioned,ſorne are to be Grownd,ſome 
Waſhed,ſome only Steeped or diſſolved, others to be Boyled,and ſome 
to be Burnt, and then Ground. 


1 How any Colouris to be Ground. 


Take what Quantity of any Colour you pleaſe, that is to be 
Ground, and lay it upon your Grinding-ſione being clean, as alſo] 
your Muller, then with your X2/uPer bruile the Colour, if it be lum- 
piſh, and when it is reaſonable ſmall or fine, put fome fair water to 
it, and with your 2//ler grind the Colour and Water together till it 
be very fine 3 Then with a Knife or piece of thin Lawthorn horn be- 
ing clean, take it off from the ſtone,and put it into a ſhell,and when 
itis dry you may aake it out ofthe (hell, and keep it for your uſe, 


The Colours to be Ground are 
Vermilion Lake Indigoe Maſticote White Lead- 


In Grinding of your Colours put not too much water to them 
upon the ſtone,for they ought to be ground ſtiffe like weak Paſte, 
or Pap. 


2 How Colours are to be Waſped. 


Take a good quantity of the Colour which you intend to waſh, 
and put itinto a Baſo#, pouring to it a good quantity of fair water, 
and ſtir the Colour and the Water often together, and then you 
will ſee a great deal of filth ſwim at the top of the Water 3 when 
the Colowr is ſetled to the bottom of the baſon, pour away that 
Water gently into another veſſel or baſon, and pour more fair 
water to the Colour, then ſtir the Colour and that freſh water to- 
gether, and when the colour is ſetled pour away that ſecond wa- 
ter to the former, and ſo put a third and fourth water, ſtirring it 
often till the water come from the Colour without filth, then is 
your Colour wafhed : but before you take the Colour out of 
the Veſlcl, lay it with your hand very thin about the fides of the 
Veſlel, and when it is dry, ſome of it will fall tothe battom, ' which 
put out upon a ſheet of Paper, which will be good colour 3 but the 
remainder, which ſticks to the ſides of the baſon, is beſt of all, 
which with a feather ſtrike off the ſides of the Veſſel, for it will be 
finer than any flowre. | 

The 
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waſtfull and flovenly. The beft way is this : 


| 
The Colours to be waſhed are 


Roſſet + + - 'Bige ©; - .. Orpiment 
Red-Lead Verditer Spaniſh Brown, 


Theſe or other Colours thus waſhed, you may reſerve in white| 
paper free from duſt, and make uſe of themas you have occaſion. 


'3.. How Colours are to be Steeped, 


This is only to put the Coloxr into ſome kind of Liquor, and there 
to diſſolve 3 ſome in cold liquors,others upon the fire. 


T he Colours to be Steeped in cold Liquors are 


. Yellow Berries Sap Green Vertdegreaſe 
.- Gum Buge Litmoſe Indian Cakes. 


The C olours tobe $ teeped or Boyled are 


| Braſil Turnſoil 
Logwood Wocd Soot 
| Rindes of Wall-nuts. 


Theſe Colours when ſteepedor boyledare to be kept cloſe in Glaſ* 
ſes, till you have occaſion to ule them, | 


4. How Colours are to be burned. 


Some ule only to put a lamp of Colour intoa red hot place of 
the fire, and there let it lie till it be throughly burnt, but this is both 


Take a quantity of your Coloxr, and put it into a clean Crucible, 
putting thereto ſome fair water, then cover the Crucible with Clay, 
and ſet it into a hot place of the fire, letting it there continue till 
the Crucible be red hot, then take it out and when it is cold you 
may take out the Colour, and grinde it as is before taught. 


The Colours to be Burnt are 


Spaniſh Brown Printers black Ivorie 
Umber Lamp black Hartſhorn 
or any other groſs and foul Colour. 


Haviog ſhewed you the way how to Grind, Waſh , Steep , Boyl, 
and Byrx your Colours, I will ſhew you now 


s How 


— 
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5 How to temper your Colours. 


Firſt, fuch Colours as are ground with fair water, take a ſmall 
[quantity thereof,and put it into a 44»ſcle-ſhe/,putting thereto ſome 
Gum Water, and the Cologr in a ſhort time will be mollified; then 
with your finger ( being very clean ) bruiſe the colour againlt the 
heb, till you finde no &ors undiſlolved, then with a clean Pencil 
ſtroak down the Colowr towards the bottom of the ſhe/, and it is fit 
for uſe, but if it be too thick, add more Gum water to it. 

Such Colours as are Faſhed, you muſt temper in a She with 
Gum water inthe ſame manner as you did thoſe that were Ground. 
Such Colours as are Steeped, the Liquor only of them is to be 
uſed, without any addition. 


det, V. 


Of the ſeveral Simple Colours, how to order them, 


without any mixtures. 


x Of Reds. 


Vermilion , being Ground and tempered with Gur-water 'makes 
a deep Red or Scardet ' Colour. | | 
Lake, Ground and Tempered with Gum water, makes a'deep' Pink 
or Bloom Colour. ; 

Red Lead, Waſhed, is-2 brave Orient Colour, between a Red: ant 
an Orange Colour. | 
Roſſet, Waſhed, and tempered with Gum water, difters not much in 
Colour from Lake;btit it' will TRgn fade and grow lighter,but 
being tempered with Braſeel water it will be more deep. 
Braſeel. The Shavings or Grindings thereof, being bayled in Yinegar 
and ſrall Beer (or fair water) in an earthen vellel, with ſome 
powder of Au put therein toheighten the Calowr , wakes 
an excel/ent Pink or light Violet:Colonr, When you {train the Li- 
quor from the dregs of the Braſeel , add thereto ſame: Gum 
Arabick to bind it. | | 
Tureſoil.  'lt-is made ot £ynner Rags dyed, which being put into a 
Sawcer or the like, with ſome Vinegar, and ſet upona chafing- 
diſh of Coals, the Raggs {queezedinto the Viriegar, with, ſome 
Gum to bind it, makes a good Colour to ſhadow all-YeZows 
with, ; 


Indian Cakes. Uſe them as youdo Txrnſoil, and they make a good 
- - 4m Colour : into the liquor put ſome Gum tg 
ind it. 
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2 Of Yellows: 


Gumbooge, Steeped in fair water only, makes the moſt excellent, 
and moſt tranſparent, Te/ow Colon : it is of that nature, that 
it will adwit of no mixture, | 
Yellow Berries, Steeped in fair water and alittle powder of Alum 
added thereto ( or ſteeped in Allum water ) makes a very 
good and Tranſparent Tellow. | 

Orpiment, Waſhed and tempered with Gum water, makes an Orj- 
ent or Gold Colour : there are ſeveral degrees of it, ſome more 
Red and others more Tel/ow., 

Mafticote, Ground and tempered with Gum water, makes a good, 
but no tranſparent Tel/ow. 


2 Of Blews. 


Bice, Waſhed, and tempered with Gum water,is an excellent Blew, 

but not tranſparent, and there are ſeveral ſorts of it, ſome 

lighter, ſome ſadder. | 

Indigo, Ground and tempered with Gum water, makes a deep 

Blew, and is fit to ſhadow all other blews. 

Verditer, Waſhed and tempered with Gum water, is a good Blew, 
but not tranſparent. 

Litmoſe, Cut it in ſmall {lices, and ſteep it in a weak water made of 
Gum Lack, for the ſpace ofa day or more, and you will have 
a tranſparent Blew. | 

Logwood, Boyled in all refpefts as Braſeel, makes an excellent 

Violet or Purple Colour. 


4 Of Greens. 


Bice, Waſhed-and tempered with Gum water, makes a good, but no 
tranſparent Gree. 

Sap Green, Steeped in fair water, anda little Powder of Allum 
added thereto, makes a good Greer to ſhadow or damask 
withall, 

Verdigreaſe,That which is diſtilled being ſteeped in Rheniſh Wine, 
or Vinegar, makes a very tranſparent Green inclining to 
Blew. 

Verditare, Waſhed and tempered with Gum water, makes a Green 

not tranſparent. 
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5 Of Blacks. 


Lamp Black 


Tvorie . water, are all good Blacks. 
Har horn 5 haviogs 


6 Of Whites. 


White Lead, Ground and tempered with Gum water, is the beſt 
White. | 


7 Of Browns. 


Spaniſh Brown, Burnt, ground, and tempered with Gum water, 

makes a Keddiſh Brown, or Liver Colour. 

Umber, Burnt, ground, and tempered with Gum water makes a 

good Haw Colour, and is good to ſhadow upon Gold. 

Wood Soote Boyled in fair water, and (trained, and 
or Toms Gum Arabick put into the liquor, 

Rinds of Green Wall-nuts ) to bind it, either of them makes a moſt 

excellent Colour for to expreſle High-Ways, Lanes, &Cc. 


Set, VI. 
Of Mixture of Colouts. 


All the fore-mentioned Colours that we have hitherto treated 
of, are ſuch as are (1mply of themſelves, without any mixture, of 
which infinite may be compounded; nay, almoſt what you will. 
But for our purpoſe the moſt tranſparent Colours are the Princi-| 
pal, for this our purpoſe of Colouring of Plots. Of which Braſeel 

and Logwood water, Indian Cakes, Tarnſoile, Gumbeoge, Tellow ber- 
ries, Litmoſe, $ap-Green,Vertdegreaſe diſtilled, WWood- Soote and Wall- 
ant hbuskes, are the Principal, and of theſe ſeveral others may be 
compounded. 


For Green, 


Vertdegreaſe water,and Tellow berry water make a tranſparent Green, 
either ſadder, or lighter , according to the quantity that you 
take of either. 


For Blew. 


Litmoſe water, to which add Tel/ow berry water, and you have a (ad 
Green. 


| 
Printers Black Being Burnt, Ground,and tempered with Gum| 


R r For 
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For Orange Colour, 
Braſeel water and Tellow berry watcr. 
Infinite Colours I ſay may be made of theſe, which may better 


be found ont by prattice than by many words: and therefore now 
[ will ſhew you what Colours do ſhadow one another. 


—oeht, VII, 
Concerning ſhadowing. 


| | 
All Light Colours are ſhadowed with Colours of their ſame; 
nature but more ſad, far which take theſe briefe direCtions. 


Vermilion ? " Lake, or Spaniſh Brown, 
Verditer and | Indigo 
Bice 


Gumbooge and | Umber, with Red Lead, 


Yellow Berries | | .,. 4+, or Vermilion 
Red Lead »..T Lake or Spaniſh Brown 
Maſticote Is * |"Red Orpiment 
Spaniſh Brown + Shadowed }/ Burnt Umber with Bra- 
| with | feel water 
Umber Umber burnt 
Roflet, and Bra- Spaniſh Brown , mixed 
ſeel &*c. | | with Braſeel water 
Vertdegreaſe ; © Indigo and Yellow berry 
| water mixed 
Wood Soote, and Umber 
Wall-nuts 1 4 
Sect, VIII, | 


Concerning the laying on of your Colours. 


For the laying on of your Colours, you muſt provide your {(clt 
of Pencils of ſeveral lizes, bigger and lefſer,and it you will be curt- 
ous, you ought to have a great anda ſmall to each reſpe&ive Co- 
lour, if not, you mult alwayes have by you a diſh of tair water, in 
which you muſt {will or cleanſe your Pencil, wiping it with a clean} 
Linnen cloth, before you put it into another Colour, 

For your Pencils, you may chuſe, in your buying, thoſe that are 
good in this manner. See that they be fulleſt next to the Quill,del-! 
cending or leſſening into a ſmall roem and ſharp point, which you; 
may produce by putting of the hair into your mouth, and drawing 
it through your Lips once or twice, then may you ſee what he 1s, 
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and if you find any extravagant hairs, ſinge them off by a Candles 
flame, | 

Being thus provided with Colours and Pemcils,if you would lay any 
Colour about the edges of any part or piece of ground in a Plot 3 
as ſuppoſe you would incloſe a field in a Plot with Tebow,with your 
Pencil take of Gumbooge or Tellow berries,a very ſmall quantity,and 
oa the inſide of the black-lead line,draw the Colour along of an e- 
qual breadth (as near as you can)from the line, broader or narrow- 
er, according as your field is in bigneſs (not dawbing your field 
all over with your Colour, as I have ſeen ſome (otherwiſe good 
things,)by this plaſtering way (as I may call it) moſt notorioully a- 
buſed.)Then having gon round your field in this manner with your 
Colour, wet your Pencil in your montth,or have a (mall quantity of 
water by you todip it in, & ſtrike along the inſide of the Coloured 
line,bringing it more down towards the Centre of the field, and this 
will ſ(weeten your Colour, & make it ſhew as if it loſt it ſelf by de- 
grees, to the very colour of your paper or Parchment : And this 


courſe isto be taken not only for Teowes but for all other Colours. 
Then laſtly, with a Pex ( if you cannot handle a ſmall Percil hand- 
ſomly & evenly _) take ſome of that Colour which ſhadoweth that 
Colour you Coloured your field with, & go over your black-lead 
line only, ſo ſhall your field be finiſhed. ey + a 

And inthis manner may youdo a hundred fields in one Plot, of 
diverſe Colours : only obſerve this, that as near as you can, you 
colour not two fields adjoyning one tothe other, both of the ſame 
Colour, but of different ; and therefore it will be convenient to un- 
derſtand what Colours do (et one anather off beſt, and as near as 
you canto lay Cloſes adjoyning one to another, of two ſuch Co- 
lours, that one ſhadow may ſerve both. And thus I conclude this 
Chapter and this matter. 


as? CHAP. V. 
1 
How to fin whether water may be conveyed f; om 
|| a Spring-bead, to any appointed place. 


T"Here is an Inſtrument called a Water-level, -for the perfor- 

| mance hereof, the making whereof is ſufficiently known to 
moſt that do make Mathematical _ Inſtruments 3 they are uſually 
made about 5 or 6 foot long, having a Trough covered over or a 
Copper pipe to hold the water, and 2 Cups, at each end one, into 
which the water muſt iſſue to ſet the Level truly. Beſides this 
Trough there ought alſo to betwo ſights and another Level for a 
Plummert, a Staffe to ſtand always of an equal height, and two 
Station-ſtaves with moveable veins upon them to move up and 
down as {hall be directed by him that ſtandeth at the water Level. 
In this form or ſomewhat like this are Water-levels uſually 
K&'r 9 made, 
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made. But I havelately feen and uſed a Warer-|cvel contrived 

by Mr.. R. Shoterave, not above 18 inches long, where the Water 

Cor ſome Spirit to prevent Freezing ) is incloled, wit!! a Tube or 

Teleſcope underneath the Caſe that holds the I cunk , with a 

Spring and Scrues to bring the Water to its true Poſition. But to 
ſay no more concerning the Inſtrument and the ſeveral ſorts of 
them, will I now proceed to ſhew the uſe thereof. 

Now if it were required to know whether Water may be con- 
veyed in Pipes or Trenches from a Spring- head to any determinate 
place, obſerve the following direCtions. 

Place your Water-level at ſome convenient diſtance from the 
Spring-head, in a right line towards the place to which the water 
is to be conveyed; asat 3O, 40, 60, or 100 yards diſtance from the 
Spring-head. Then having in a readineſs your two ſtation- ſtaves 
divided into Feet, Inches, and parts of Inches from the bottom up- 
wards: being thus provided, cauſe one (whom you may call your 
firſt aſſiſtant ) to ſet up one of the ſaid ſtaves at the Spring-head, 
and require another (' which you may call your ſecond aſſiſtant) to 
eret the other ſtaff beyond your Inſtrument at 3o, 40, 60, or 
100 yards forward, towards the place to which the water ſhould 
be conveyed. Theſe ſtation-ſtaves being ereQed perpendicu- 
lar, and your Water-level about the mid-way preciſcly horizontal, 
go to the end of the Level, and looking through the fights, caule 
your firſt aſſiſtant to move a leafe of paper up and down your ſta- 
tion-ſtaff, till through the fights you ſee the very edge thereof, and 
then by ſome known ligne or ſound, intimate to him that the paper 
is then 1n its true poſition 3 then let this firſt aſſiſtant note agaiiift 
what number of Feet, Inches, and parts of an Inch the edge of the 
paper reſteth, which he muſt note downina paper. Then your 
Water-lc vel remaining 1mmoveable, go to the other end thereof, 
and looking through the ſights towards your other ſtation-ſtaff, 
cauſe your ſecond aſſeſtant to move a leaf of paper along the ſtaff, till 
you ſee the very edge thereof through the fights, and'then (by 
ſome known figne or ſound _) cauſe him to take notice what num- 
ber of Feet, Inches, avd parts vf an Inch are cut by the ſaid paper, 
which will him alſo to keep in. minde, or note ina paper-as your 
firſt aſſiſtant did.” - z S: 

Tus done, require your firſt efſ;ſtant to bring bis ſtation-ſtaff 
from the Spring-head, and cauſe your ſecond aſſiſtant to take that 
ſtaff and carry it forwards towards the place to which the water is 
to be conveyed, Zo, 40,60, or TCO yards,and there to erctt it per- 
pendicular as before, letting your firſt aſſiſtant ſtand at that ſtaff 
where your ſecond aſſiſtant before ſtood 3 then in the mid-way be- 
tween your two aſliſtants, place your Water-level exactly hort- 
zontal, and looking through the fights thereof, cauſe your firſt aſ- 
fiſtant to move a paper up and down, and when you give him a 
11gne to note what number of Feet, Inches,and parts of an Inch are 
cut by the paper,and note them down,then going to the other end 
of your Water-level, look through the fights, and cauſe your ſe- 
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Ln /ſiſtant to move a paper along the ſtaff, and to note the Feet, 


laches, and parts of an Inch as before. 

Then cauſe your firſt aſſiſtant to bring away his ſtation- ſtaff,and 
cauſe your ſecond aſſiſtant to take it and carry it 3o, 40,60, or 100 
yards forwarder, towards the place to which the water is to be 
conveyed, and leaving your firſt aſſiſtant at the place where your 
ſecond aſſiſtant laſt ſtood, place your Water-level again 1n the mid- 
way between your two Alliſtants, and looking through the fights 
as before, cauſe each ofthem to move a leaf of paper up and down 
their ſtation-ſtaves,and note down in their ſeveral papers the num- 
ber of Feet, Inches, and parts of an Inch cut, when you looked 
through the ſights of your Water-level. 

In this manner you muſt go along from the Spring-head, to the 
place unto which you would have the water conveyed, and it there 
be never ſo many ſeveral ſtations, you muſt, in all of them, obſerve 
this manner of work preciſely : ſo by comparing the notes of your 
two Alliſtants together you may eaſily know whether the water 
may be conveyed from the Spring-head to the deſired place or not, 
though there be many Hills between. 

T Here note) that in your paſſage between the Spring-head and 
the appointed place, form ſtation to ſtation, you mult obſerve 
this order,otherwiſe great errour will enlue,viz.that your firſt 
aſſiſtant muſt at every ſtation, ſtand between the Spring-head 
and your Water-level, and your ſecond aſſiſtant mult al wayes 
ftand between your Water level and the place to which the 
water is tobe conveyed: thus by obſerving this order in your 
work you ſhall have no confuſion; neither ſhall one of your 
Afliſtants take more pains than the other. 


Having thus orderly proceeded from the Spring-head to the 
place appeinted,call both your Afhiſtants together, and cauſe them 
to give in their notes of the obſervations at each ſtation, and add 
them together ſeverally : then if the note of the ſecond «ſſrſtant ex- 
ceed (or be greater than) the note of the firſt aſſeſtant,take the lel- 
ſer Out of the greater,and the remainder will ſhew you how much 
the appointed place to which the water is to be brought is lower 
than the Spring- head. 


The firſt 4ſiſtanes Note. | | The ſecond A/iſtants Note. 
Station) Fret Inch! Parts. Station) Feet Inch  Par' ve 
i 3 
""is(3/ 7-1 . [2[Fa[2] 
? I - WY 
3| 1161 © 21k jun @, 
[Sum 18 10 4 | Sum 20” 2 © 0. 
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By this Table you may perceive that the notes of the firſt aſſiſtant | 
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| may eaſily be conveyed. 


collected at his ſeveral ſtations being added together, amounteth 
to 18 Feet, 10 Inches, & 3 of an Inch : and the notes of your ſecond 
aſſiſtant at his ſeveral ſtations being added together amounteth to 
21 Feet and two Inches:{o the number of the firſt aſſeſtants obſerya- 
tions being taken from the number of the ſecond , there will re- 
main 2 Feet, 2 Inches and 4 of an Inch, and ſo much is the placeto 
to which the water is to be brought, lower than the Spring-head, 
according to the ſtraight Water-level, and therefore the water 


Fig, XV, 


Having expreſled as plainly asI can in words the manner of con- 
veying of water from a Spring-head to any appointed place, it will 
not be amiſs to inſert a figure by the ſight whereof you may plain- 
ly perceive how it is effected, in which figure note that A repre- 
ſents the Inſtrument or Water-level, and B the ſtation-ſtaves; C 
the - GS: and D the place to which the water is to be con- 
veyed, 


© Here note,that when you have called your two Afliſtants toge- 
ther, and examined their ſcveral Notes, and added them to- 
gether, ifthen you ſhall find the ſum of your firſt "__ 
Note to be greater than the ſum of your ſecond aſſiſtants Note, 
that then it 1s impoſſible to bring the water from that Spring: 
head to the intended place : but if the Sums of the Notes of 
your two Afliſtants do exaCtly agree; there is then a poſſibility 
of effecting it, if the diſtance be but ſhort, though with more 
charge and difficulty. 

© Note 2. That the moſt approved Authors concerning this 
particular do averr, that at every miles end there ought to be 
allowed 4; Inches more than the ſtraight Level for the cur- 
rent of the water. 1 

{ Note3. Ifthere be any Hill lying in the way between the 
Spring-head and the place to which the water is to be convey- 
ed you muſt then cut a Trench by the fide of the Hill in which 
you mult laſt your pipes equal with the ſtraight Water-level, 
with the former allowance. And if in this caſe there be a Valley 
you muſt then make a trunk of ſtrong wood well under-prop- 
ped with ſtrong pieces of timber, and well pitched-or leaded, 
as Is done in divers places between Fare and London. 

{ Note4. That in conveying of water to an appointed place, 
it is not convenient to bring it from the Spring-head by the 
neareſt diſtance or in a. ſtraight Line, but by a crooked or 
winding way 5 and you ought alſo to lay the Pipes one up and 
another down : but this is to be obſerved but in ſome caſes on- 
ly, where the water will have too violent a current. 
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CHAP. VI. 


How to take the Level, whereby to convey Vater: 


from ſome Pond or Level Water, | 


T may ſometimes ſo fall out, that you are required to find whe- 
[ ther Water may be conveyed from ſome Poole or Level JF eter ; 
to effect which, take two boards of about 2 foot over or therea-! 
bouts, of what form or ſhape 1s not material, the larger the better, 
about the mid(t of each of which board boar a hole , iuto the! 
which put the ends of two Sticks, ſetting them up in thoſe holes 
perpendicularly, the {ticks muſt be exactly of one length,and have 
at the tops of each of th-m marks of white paper or the like,and the 
ſticks muſt be of ſuch length that when the two boards, with the 
(ticks in them, are floating upon the Water, the marks of paper at| 
thetops of them may be ſeenat a competent diſtance from the 
pond. The two ſticks being thus ſeated in the Water, andin a 
right line ( as near as you can gueſs) towards the place to which! 
the water is to be conveyed, then, at as great a diſtance as you | 
can conveniently,erect a third ſtick upon the land, ſetting a mark | 
thereupon in an exact level with the two former which are in the} 
Water, removing the marks that are either upon thoſe in the Wa-! 
ter, or of that upon the Land, which you laſt ere&ed, higher or| 
lower ( as occalion offers it felt ) till you have brought them all | 
three to a right Level: then taking exact notice how high the marks; 
are above the top or ſurface of the Water, go on with a fourth, j 
a fifth, a ſixth, &*c. Stafte, ſo long as you go 10 a right line, for 
having placed two marks in an exa& Level, it is eaſie to finde as 
many more as you pleaſe, and when you are to alter your courſe, 
thatis, you are to vary from a ſtreight line, you may then make 
uſe of your Inſtrument and proceed in all reſpects as is before di- 
reed: and according as you find the ground at the place to which 
the water 15 to be conveyed either higher or lower than at the 
Pond, you may determine the poſſibility or impoſlibility of its be- 
ing conveyed thither, 
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CHAP, VIL, 


How ( without a Level, or Level Water ) 19 
try whether Water may be conveyed from a 
Spring or head to a deſigned place, though at 4 
conſederable diſtance, 


T the Spring-head, begin tomake a little trench, about three 

or four Polelong, towards the place to which the Water is) 

to be conveyed;whether this Trench be ſtreight or crooked is not 
material in this caſe, Then let fo much Water run as will only fill 
this Trench, letting none run over at either end of the Trench, 
but when either end is full up to the brink, then ſtop the courſe of! 
the Water. Now, if you find the Trench dry,or ſhallower of Water 
at that end which is next the head,than at that end fartheſt from the 
head,it declares the ground to be falling. Then do the like for three 
or four Pole farther, ſtill making the Water to follow you, and 
having filled the Trench,fo that the Water may ſtand level at both! 
ends thereof, then at both ends ereq two Staves of about 4 foot 
long, at each end of the Trench, being both of equal height from 
the ſurface of the Water. This done, go on in the fame line a- 
bout 10, or twelve Pole farther, where ſet up a third ma: k, fo that 
you ſtanding behind it, and looking tothe middlemoſt mark, you| 
ſee all the tops, or all the bottoms , according to which you mea- 
ſured your equal heights, may all agree : And then, if that ſtick 
which is below the mark, be longer than the other twoy it ſhews a 
deſcent, but if it be ſhorter, it ſhews the Ground is higher : but if 
any riſing place of ground be in the way, you may eaſily find the 
height of its riſe by ſetting up a ſtick and meaſuring it as before! 
is {hewed. 


CHAP, VIIL. 


To know how high you may ſet your Cock in your 
, bouſe, when water is conveyed thither, 


Hen you have brought the Water from any head or Spring 

y y to your houſe, and would know, how high you may place 
your Cock, begin at the Conduit head, and dig a Trench near a 
foot deep, but as you go farther off, let it be ſtil] ſhallower, for 5 
or 6 Pole in length more or leſs according to the fall of the Ground, 
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ſo that the Water may but juſt follow you, and when it begins to 
run over, there ſtop it, and begin a new depth as before, but be 
ſure,let the fall of the Water be down-right like the ſteps of a pair 
of Stairs, and in this manner go on, till you come to the place to! 
which you intended to bring it. Having thus done, add the fall 
at the Counduit, and the depth of your ſeveral Stairs together,and 
ſo high in your houle above the level of the Trench may you 
ſet your Cock. 


A — 


CHAP. IX. 


Concerning the Cleanſmg of Water. 


IF the Water which comes to your houſe be noyſome, you may 
thus purifie it. Make a Trench from your houſe about 3 or 4 
Perches long or more ( for the longer it is the better) anda 
foot and halfdeep, fill this Trench a foot thick fromthe bottom, 
with Hurlock or Clunch cutin pieces ( as fit for the Lime-kill ) 
Then fill it one handfull higher with Pebble ſtones, then fill it up 
with Gravel or Earth,the Water running through it will be ſo puri- 
hed , that it will be fit for brewing, for the Pot, waſbing, or any 
thing elſe. | 

This alſo greatly mendeth Well. or Pump water, for the Well 
being cleanſed from Mud, and Clunch put therein almoſt as high 
as the Water rileth, it will mightily mend the Water. 


CHAP. X. 
Concerning F lowing of Grounds, 


O deſcribe the manner of making of 24ills, to go either with 
| the IVind, IWater or other force, or Slyces or other Engines 
(for the mounting of Water, is not my defign in this place z but to de- 
liver ſuch plain rules and direftions to any Gentlemen or otkers 
who occupie or poſſeſs Grounds , how, when occaſion requires, 
they may flow themzit being of good uſe in.dry a ſeaſon, for by this 
means ſome one man by flowing of his ground,having a River ad- 
| Joyning, hath made his ground yield him 5 1. an acre,whereas his 
'neighbour hath made ſcarce 20 ſhillings an acre of his, although, 
at other ſeaſons, the one man hath made his worth as much an acre 
as the other, the Grounds being naturally of an equal goodneſs. 
Having by Drains and Dams brought the Water to the higheſt 
part of that Ground which you would flow, you muſt cut a little 
Sl 


Trench 
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Trench as Level as you can gueſs ( having no inſtrument ) by your 
eye, which Trench let be about 9 inches broad, and ſeven or eight 
deep, and about 15 or 16 foot in length at the firſt, laying the 
Turves which you cut outs cloſe to the Trench , on the lower fide 
thereof, with the graſs ſide downwards, This done, let the Water 
into this Trexch , allowing it to run over a little at the lower end 
thereof, and thus may you ſtop the water with a Tarfe, and cauſe 
the water to run over in any part of the Trench. 

Now, inthe making of this Trench, if you find that the Water 
will not follow you, you mult with a Spade made crooked at the 
end, fink it deeper,and caſt out the earth, and in your going on,go 
deeper and deeper, as you ſhall find occalion. yet not deeper than 
that the Water may Juſt follow youzthus proceeding til] you come 
to the farther ſide of the Cround:And in your pafſage.according as! 
you find the ground to fall, you may make Croſs Trenches,ot abgut! 
4 or 5 Pole one from the other, the ſame way as formcr]y is ſato,nill; 
you have made dreins enough. 

In caſe you are to carry your water over ſome ditch, brook or 
valley, you muſtthen make a Boat, of boards nailed tug«thery 
making a trough thereof, through which the Water may run. 
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CHAP. XI. 


of Drayning of Grounds. 


Hisis more eaſie and with leſs charges performed than Float- 

ing, and is altogether as neceſſary, and as advantageous as 

Floating 1s, and that not only in Arable, but in Acadows which lie 
low, in Foods and Boggs upon hills. 

The Inſtruments neceſlary for this purpoſe, are a Plow, &pades, 
Scoopes, Shovels, Bills and Forks. 

The Plow makes the way, and the Spades, Scoopes. Shovels, Bills, 
&c. are uſed by thoſe which follow the Plow, in clearing of the 
way which the Plow hath made, from Tarves and other obſtacles 
which fall in after the Plow, as Roots, Stones, and (everal the like. 


+ Mr.Georg 
Arwell of 
Cambridge, 
an eXxPeri- 
" neced man 
both in art 
and hus- 
bandry, 
from who 
I received 
ſeveral 
ſuch 'ike 
dire&1ons 
cocernirg 


Grounds. 
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This Inſtrument (I mean the Plow) is ſo neceſlary that ( ſaith my 
Author ) in ſome Pariſhes, they maintain a Town Plow, that will 
hold 8 or 9 Yoak of Oxen, and two horſes for boyes to ride onto 
guide the Plow, while others (* booted up to the middle ) hold the 
Plow, and with theſe Plows much good hath been done in hard 
and ſtonie grounds, and alſo in the throwing out of ditches which 
have been ſtopped and in making good of high wayes, as alſo in 
clay-ground and ſuch like 3 and thus (faith the ſame * Author ) 
dothey ſerve their Peaſe-ſiuble, Barley-ſiuble, and Low Meadows, 
eſpecially their Commons once a year, & that about 4ll-Saints day. 
And for the making of any new drain, Ditch for quickſets, Brook 
or River, he giveth this direftion. Firſt, © ſet up your Mark or 
| Marks | 
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* Marks at the end of each 9 or 10 Poles, on both fides of the Ri- 
* ders to guide the horſes byzthen plow once all over that breadth, | 
© and throw out the earth, then ſet the horſes lingle, and with nay] 
© other lighter Plow, plow again and throw out as before, till you! 
* are deep enougli ; And by this means ( faith he) more may be; 
* diſpatched in one hour, than in three dayes otherwile. And al-| 
* fo that many great works, for many years. deemed impollible, 
* have been in thort time brought to great perfection, to the great 
* profit of the owners, the ſaving of Cattel and eale of travels, 
And moreover he faith in theſe Words: TI have known diverſe 
* High Wayes, where one furlong hath abutted upon them, and a- 
**nother run long-wile by the (ide of it, where the way hath not 
* been above a Pole broad, that the Plow continually carrying out 
* of Mold upon it, hath ſo raiſed that Linſy-lide, that it hath been 
* ſo Linſy, that not a loaden Cart hath gone on it in harveſt, or 
© hay time, ſince the memory of man, yet the moſt neceſſary har- 
© veſt way : This ( faith he ) have I mended and made level with 
*my own Plow, and my own People, in two hours, a quarter of a 
* mile together, and the like have I doae to raiſe a Road way in 
* the middle, by Plowing, and throwing up both fides, 

And thus have you the way how todreix ſuch Grounds wherein 
the uſe of the Plow is required © I ſhall now ſhew how to drein ſach 
grounds where the Spade 1s principal Inſtrument, which may be 
called 


Water Furrowing. 


When any Grain whatſoever is new Sown, preſently Fater-fir- 
rowit, by Plow and Spade ( as the Ground requires.) For it it ſo 
fall out, that (ina Flood ) the Water goes not away fo faſt as it 
comes( although in two or three dayes it will be clean gone }) yet 
you are never the near, it hath done ( already ) what hurt it can, 
your Grain is drowned, and the fault is in the main drains, yet not 
in their depths ( for they will be dry in 2 or 3 dayes ) but in their 
breadths. Wherefore if you are to make a new drain you may do 
it with the Plow as before 3 but only to deepen or to widen old 
ones, the Spad: is belt, But many times drains are ſtopped by le- 
veral accidents, as at places. where Cattel go over, which may be 
remedied by making a bridge of ſplinters of Timber with Bavens 


_ gravel over them, 
j 
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CHAP. XII. 


Concerning Bogs and Quagmires. 


Heſe do iſſue ( for the moſt part ) of Spewing Springs that 
are ina vein of Grave! moſt commonly near the (uperficies 
of the Ground, and ſtill drawn more upwards by the heat of the] 
Sun, or elle they are in ſuch places which formerly have beenall|: 
Water ( as the Fers ſometimes have been) and ſo growing of 
weeds at firſt, they rotting have turned to earth, and ſon proceſs 
of time have ſwoln up to a great height. 

Now if your Bog be ſo tender that you cannot go upon it, then 
at the upper part (where it firſt rifeth ) make a large and deep 
ditch, ſo deep that it may be lower than the bottom of the Springs|' 
by a foot or two: This water convey ſo,that none of it may ſtand in} 
the ditch ; ſo that the Water of the Springs may be cut off. Then] 
make aleſſer ditch round about, and when it hath drained thusa 
while that you can go upon it, dig drains up the Hill, as deep as} 
you can,and about 20 foot from each other, and by this means ( 4 


. |a ſhort time)you may have good ground either for Orchard, Hopps, 
or Paſinre. 


T he end of the Second Part of the Fourth Book, 
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SURVEYOR. 


The Fifth Book, 


THE ARGUMENT. 


lAving in the foregoing Books large] 

| L < Bar of the As _ —_— 
1 ll of Grounds, whether Wood-Land , 
Champion , or other Grounds , either Plain or 
Montainons, diverle wayes, and by ſeveral In- 
ftruments ; I conceived it very neceflary (tothe 
compleating of this T reatiſe ) to ſay ſomething 
concerning other kinds of Menſurations, and 
could think of none more convenient, than ſuch 
as concern Building, and Materials thereunto 
belonging ; Conſidering, that Gentlemen and 
Others have continual occaſion cither to buy 
or ſell Timber, Stone, and other Neceſſaries for 
that purpoſe; and how that ſome in the Pyr- 
chaſng, and others in the ſelling of ſuch Materi- 


als, 
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als, aredaily abuſed; partly out of ill Cuſton.es 
( roo frequently in aſe ) bur principally tor the! 
want of Geometrical knowledge in ſuch as under- 
take for. themſelves, or are intruſted by others, 
in ſuch i »ployments. For, Errors m many eaſes 
are commirred inſenfi bly ; and the undertaker for 
want of skill in Geometry, knows not whence 
luch Errors do ariſe, nor how to reCtihie or a- 
mend the ſame when they are introduced. [ 
have therefore, in this fifth Book,Jaid down 1uch 
Plain, eaſpe and Infallible Rules ( all grounded 
upon fem Geometrical Principles ) for the Men- 

ſuration of Superficies and Solids as Board, Glaſs, 

Favement, Wainſcot , Plaiſtering,Paintme, Brick- 
work | &c. Likewiſe of Solids, as Stone, T imber 
Growing, or Squared;*&c. Andforthe Eafe and 
benefit of fuch,as have not skill,or at leaſt lciſure 
to pry far into this kind of Learning, I have for 
their ſakes ( beſides the wayes and means where- 
by theſe Menſurations are to be performed ) cal- 

culated T ables wherein all ( or the moſt part ) of 
the foremention<d particulars are ready caſt up 
ro hand, ſo that if you have but a Rod or Rule 
to. take your Dimenſions with, you may come 
very near the truth of the thirg you defire to 
know. T here are diverſe other thing promilcu- 

oully inſerted in this fifth Book which are not 
here enumerated, but thoſe I leave to the ſcru- 


tiny of the Peruſer. 


| 
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CHAP. I. 


Of Superficial Meaſures in general ; But more 
Particularly, of the Menfaration of Board, 
Glaſs, Pavement, Wainſcot, Plaiſtering, Paint- 
ing, Tiling, ec. 


dA cf Oard, Glaſs, and ſome ſorts of Pavement, ( as 
E- Marble or Purbeck ſtone )) is commonly mea- 
2=& ſured by the Foot Square, thatis, 12 inches 
IO} every way , which 1s inall 144 inches. 
2 Wainſcoting, Plaſtering and Painting, 
'S are meaſured by the Tard Square, that is, 3 
= CANA? A foot every way,which is 10 all 9 Square feet. 
3 Tilimg, Flooring and Roofing by the Square of Ten, that is, Ten 
ſoot every way, inall ( or in each Square) 100 Square feet, 
4 Brick work is meaſured by the Kod Square, of 16 foot and an 
halt, each Rod containing 272 and a quarter Square feet. | 
Now to (hew the manner of meaſuring ot any of the above- 
mentioned, by help of the Table of Logarithmes in the third Book, 
as alſo by the Line of Numbers , it were moſt ſutable to have 
your Rule by which you meaſure, whether it be Foot, Yard, Rod 
or Pearch, dividedinto 10, 100, or 1000 parts, according to the 
length thereof, that way of diviſion being moſt agreeable both to 
. Ithe Tables and alſo to the diviſions,ofthe Line of numbers. Theſe 
things being premiſed, I ſhall now come to give Examples in each 
of theſe ſorts of works. 


tt A \... 


CHAP. II. 


Of Foot Meaſure. 


Sect. 1. 


A Board being 1 foot and 25 parts broad , and 16 foot and a half, 
which is 5 tenths of a foot, long, how many Square feet are contain- 
ed therein £ 


| Might here ſhew how to perform this, and all ſuch like conclu- 
|| fions as I have before mentioned, by help of the Table of Lo- 
garithms in the third Book, but the Tables there, being ſo ſhort, go- 
iog only to 1000, they are unfit for this bulineſs, without many 
cautions tobe obſerved inthe uſe of them 3 which, in this place, 


to 
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1foot and 7 parts broad, then you could not come to ſo near an ex- 


to enumerate, would be both tedious and troubleſome to the 
Learner: eſpecially when the dimenſions confiſt of whole feet and 
parts of feet, or whole Tards and perts of Yards, and the like 5 but! 
| when they conſiſt of 1ntigers or whole numbers only,and when the! 
product doth not exceed 1Ccoo, then the Tables will exactly and 
ealily perform the Work, as1n this Example. 


Sea, II. 


Ii a Free Stone Pavement ſhould contain 52 fort in Length, 
and 16 foot in breadth, how many Square Feet are con- 
tained in that Pavement ? 


By the Logarithms thus. 


The Logarithm of 52 18 ———-——--——-- 7. 716co03 
The Logarithm of 16 is --<—————— I. 204120 
Their Sum is - — 2. 920123 


Which is the Logarithm of 832, and ſo many Square feet is con- 
tained in that pavement, 
But if the Pavement had been 52 font and 5 parts long, and 16 


aftneſs by thele ſhort Tables, becauſe the ſum of the two Loga 
rithms cannot be their ſum. And indeed in the ſetting down of the* 
numbers the Chara@eriſtick ot the Logarithms ſhould be variedzbut 
this with ſome other cautions in the ute ot Logarithzxs,are not con- 
venient for this place. Yet for Example ſake ſo is the manner v 
working it by the Tables. 


The Logarithm of 52. 5 is —— ——————1. 720159 
The Logarithm of 16. 7 is — I. 223716 
Their Sum is — _ 2. 942875 


The neareſt Number anfwering to this Logarithm in the Table 
is 877, but that is ſomething too much, for the real content of the 


T% 29 Pavement is but 876 foot and 75 parts of a 
16, 7 foot, which is three quarters of a foot, as by 
3675 the Arithmetical Work in the Margent doth 
3150 appear; for 52.5 being multiplyed by 16. 7, 
5.5 Wk giveth inthe Product 876. 75; which is 876 
676.75 Whole Square feet, and 75 parts, or three 


quarters of a foot. 
And for this reaſon, the Tables being ſomething troubleſome to 
ſuch, who are not acquainted with the uſe of larger Tables of this 


nature, I ſhall forbear to make farther uſe of them in this kind, but 
do 
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Jo all 37 1: 9 at tie Linz of Numbers, whicl-pzrformeth all man- 
aer of Mnſurations ofthis nature very expeditiouſly and exattly, | 
35 l have alrealy m142 appzar in my Treatiſe eatitled The uſe of the 
Line of Proportion m u4e eaſi23 and (hill ſh2w (ome farther »ſes there- 
of ia as ſeco1d parc to th ſanz Book now almolt ready for the 
Preſs ; & athe firſt part hath found goad acceptance in the world,ſo 
[ doubt at but the ſecond part thereof will be as well received,for 
that it (hill be furniſh 2d with variety of Examples continually in uſe 
and praFice with(almo(t) all manner of Artificers,eſpecially ſuch as 
iny way relate to Building, Or in buying or ſelling 2Zzterials there- 
untob2loazing. But now to retura to our intended buſineſs, 


Set. NIL 


A Board being 1 foot 25 parts broa4,and 16 foot an1 5 parts 
( which is half a foot ) long, how many Square beet are 
contained therein © | 


As 1, Isto 1, 25 the breadth, 
Sois 16. 5 the length, to 20. 62 the content. 
By the Line of Numbers : | 
Extend the Compaſles from 1 to r. 2 5. The ſame extent will 
reach from 16. 5, to 20. 62 the Content. Or, if you extend the 
Compaſſes from 1.to 16. 5, the ſame extent will reach from I. 25, 
to 20, 62, as before. 


Set. IV. 


If a Plank be 3 foot, and 62 parts broad, and 23 foot 75 
parts long, how many Square feet doth it contain ? 


As 1, Isto 3. 62 the breadth, 
So 1s 23. 75 the Length, to 85. 97 the Content. 
By the Line of Numbers : 

Extend the Compaſſes from 1 to 3. 62. The ſame ſhall reach 
from 23. 75 to 85. 97, which is the quantity of feet contained in 
that Plazk, andis within 3 parts of an hundred, 85 foot and may 

be ſo called. 0 
Or, if you extend the Compaſſes from 1 to 23. 75, the ſame 
will reach from 3. 62, to 85. 97, as before. 
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Sea, V. 


If a Board or Plankbe 4 foot and 50 parts broad at one end, 
and 3 foot 20 parts broad at the other end, and 27 foot 
12 parts Long, how many foot is contained therein 2 


Becauſe the breadths at either end are unequal, you ſhall there- 
fore add both ends together, and take the half thereof for a wean 
breadth : thus 4. 50 and 3. 20 being added together, do make 7. 
70, the half whereof is 3. 85, whichis a ear breadth. Then 

As 1, Is to3 85. the mean breadth, 
So ls 27. 12 the Length, To log. 41 the contewr. 
By the Line of Numbers : 

In this caſe, if you extend your Compalies from 1, to 3. 85, the 
other foot being placed in 27. 12 will reach beyond the Line, 
Wherefore (in ſuch caſes ) 

Extend the Compaſles from 1 inthe middle of the Line to 3.85 
downwards, towards the beginning of the Line, then wil) that 
ſame extent reach from 27. 12 (downwards allo) to 104. 41 
which 1s the cantent of the Plark or Board, 


Sea. VI. 


If a Pane of Glaſs be 1 foot 63 parts broad, and 2 foot 8 parts 
long how many foot is there inthat Fane £ 


As1, Isto 1.63, 
So is 2.8, To 4.56 the content. 
By the Line of Numbers : 

Extend the Compailesfrom 1 to 1. 63. Theſame extent will 
reach from 2. 8, to 4. 56. Or extend the Compaſles from x to 2. 8, 
the ſame will reach trom 1.63 to 4. 56»the content as before, which 
1s 4 foot & half,and three quarters of an Inch in common meaſure. 
If many Penes of Glaſs ſtanding in the ſame range, that is, having 
all one height 3 with a Line. or ſiring take all the breadths together 
in one ſum, and take that ſum for the length, and the height for 
the breadth. And then work as ig the example following. 
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Set, VII. 


Several Panes of Glaſs of different breadth, containing in 


length 21 foot 5 parts,and being 3 foot 75 parts bigh,how 
many foot of Glaſs in all ? 6 


As 1, Isto 3.75 the common height, 
So1s 21. 5 all the breadths together 
To 80.62 the content in Feet. 
By the Line of Numbers : EASY 

Extend the Com valſes from 1 to 3.75. The ſame extent will reach 
from 21. 5 to 80.62 — Or extend the Compaſles from I to 21. 5, 
the ſame will reach from 3. 75 to 80.62 as before, which is 32 foot 
and ſomewhat above half a foot, and ſo many foot are in all the 


Panes. 
Set, VIII, 


F 


There is a Yard Paved with Free Stone, b.ing in Length 57 
foot and 5 parts, and in breadth 26 and 25 parts, h9w 
many foot are in that Tard © 


As1,lIsto 26. 25 parts the breadth, 
So is 57. 5 the Length, to 1509. 37, the conteut. 
By the Line of Numbers : > 
Extend the Compaſles from 1 in the middle of the-Line, down- 
wards to 26, 25, The ſame Extent will reach- from 57.5 down- 
m_ to 1509. 37 the content, which is 1509 foot, and: about 5 
inches. 


Sea. I Xx. 


A Marble Foot-pace, being 6 foot 93 parts long and 1 foot 
| 36 parts broad, how many foot therein ? 


As1, Istor. 36 the breadth, 
Sois 6. 93 the Length, to 9. 42 the Quantity. 
By the Line of Numbers : 
Extend the Compaſles from 1 to 1. 36. The ſame extent will 
reach from 6. 93 to 9. 42 the content, fo that there is 9 foot and 5 
inches in that Foot pace. 


{ Let theſe Examples ſuffice for things meaſured by the Foot 
Square,wherein,if the thing to be meaſured be broader at one 
end than at the other, obſerve the direQion given in the 3d; 
Section of this Chap. And now I will proceed to Yard Meat 
ſure, astothings Meaſured by the Yard 8quare, as IWainſcot; 


We”: 


CO SO CEE TS Dow Ge — 


Ten | Plaiſt: Nh 


—— 


of Menfwring : | 3 E 1 of 


Plaiſtering, Painting and other Hangings, But firlt (becauſe 
it is cuſtomary for men to ſe] parts or a certain uumber of 
feet of Board,) I will here ſhew you firſt, how by having the 
breadth of avy Board or the like given, in Foot-meaſwre, to 
find how much.thereofin length will makea foot Square, for 


which take this Example. 
vet, x, 


A Board or any other Superficies being 72 pa'ts of a Foct 
broad, how mich thereof in "length will makg a Square 
Foct'? | | | 


For the'effefting hereof, the Proportion is. 
As 72 parts, the breadth in Foot meaſure, 
Is to 100r 10o : Sois 1, in the middle of the Line, 
To 1. 39 the Length of ſo much of that Board 

as will make a Square Foot. 

By the Line of Numbers : 
Extend the C:wpaſles from 72 parts, the breadth, torn inthe 
middle of the Line, the ſame extent will reach, upwards. from the 
ſame 1, to 1 foot 39 parts, and ſo much in Lergth will make a Foot 
Square of that Board. 


C Andnow becauſe this way of Meaſuring is ſo cuſtomary, I 
will here joſert a Table, by -which, C having the breadth of 
. any Board or other Supertficies given in Inches)you may find 
how much in length thereof will make a Square tootzand that 
from one Inch broad, to 36 inches, or 3 foot, broad, 


\ inches broad, then 6 inches and 8 tenth parts of an inch will make |- 


Eonigh _20f Meiſuring 331 


Sect, X1, 

A Table ſh:wine how much in Length of any Board, Plank Pane 

of Glaſs, &c. will wake a foot Square; The Breadth 

thereof being given in Feet or Inches, 
fram 1. Foot to. 3, Foot broadi 0 

F. In. 19, |F. I 1c, je qu. In. 10 
Gn EIA hn ET” 1» hwy p. of In. 
EE oo jr of: 6 Sj To 60 
+ 2 6 O - I | 118 I s 8 
gd 3k ,oq er 2Þþ i1bj [E2þ vs 5 
» 4þ god 3'3Þþ $9 4 |2 3 S 5 3 
Sg ne Of ep Syria pb £51 
A 6Þ «od 5b &# 5/5 Sb.Qss9s 
E 7 58 4:55 þ ae I 5.56 2? 4.8] 
Ss 81:56 q je 76 m7  [2'7Þþ $4.7 
2 9 |l w4 |: © | 8 9/5 vb 2 4.5] 
S 1or!% 2 41} 9 fo M's 8 =& 9 | —I 4,4} 
VU 1111 x 2}: |: 20g - 18) o 18 4..2 
© pi: o op | ml "5; 2] 14" 1 4 11 

z* Seft...X1 l. 


The uſe of the T able. | : | 


Suppoſe a Board to be 9 inches broad, look' in the Table for 9 

inches, aud right againſt It you ſhall fed 1 foot;and 4 ihches, andſo 
much in Lergth of that Board will make a Square Fovt. So likewiſe; 
if a Board or Pane of Glaſs, or Marble Foot Pace be 1 foot and 9} 


a Foot Square. 


a ot. its. th 


CHAP. 11. 
Of Tard Meaſure. 


F the. Tard with which you meaſure your Work be divid- 
&d into 109 equal parts, as your Foot before was, then 
will the Proportions be the ſame as in Foot Meafure:, and: the 
Work upon the Line of Numbers the ſame alſo, tor the Compaſies 
being extended from 1,to the Breadth of the thing to be meaſuted} 
the ſame extent of the Compaſſes ſhall reach from the Lexgth there- 
of, tothe 9u2ntity of Tards therein contained : But if you mea- 
ſure by Feet and parts of a foot, as before in Board meaſure, and 

would have your reſnlt or Content in Yards, then the Proportion is 
As 


| — 


-— — 
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As 9,ls to the Breadth, 
Sois the Length, to the Content in Tards. 
Examples will make this plain. 


Sect. 1. 


A Piece of Wainſcor-being 8 yards and $2 parts of a T ard} 
deep,and 10 yards and 73 parts broad, bow many Square 
yards are contained therein © 


As 1, Is to 8. 183 thedepth, 
So is 10. 73 the breadth, 
To 94 Tards, 74 bundred parts of a yard. 
. - By the Line of Numbers, 
Extend the Compaſſes from 1 to 8.83.the depth. The ſame Extent 
will reach from 10.73 the breadth, to 94. 74 the Content, ſo that 
there is 94 yards &3 quarters contained in this piece of Wainſcor. 
But if the Dimenſions of this piece of Wainſcot had been taken 
in Foot Meaſure, the breadth would have been 25 foot and 50 
parts, and the depth 32 foot and 20 parts,and then the Proportion 
would have been, - - | 
As 9 (the number of Square Feet in one Yard ) 
Is to 26. 50 ( the depth in 'Foot-Meaſure ) 
So is 32. 20 ( the breadth in_ Foot-meaſure)) 
To 94.74,the Content in Square Yards. 
By the Line of Numbers : 
Extend the Compaſles from Q, to 26. 50 the depth, The ſame 
Extent will reach from 324.20 the breadth, to 94. 74 as before, 
ſhewing that there is 94 yards & 3 quarters contained in that piece. 


Se&. 11. 
A Cieling of a Room being 97 foot and 32 parts broad,and 


120 foot 1ong, how many yards of Plaiftering are con- 
tained in that Cieling ? 


As 9 is t097. 32 feet, 
+ So1is 120 feet to 1298 yards. 
| By the Line of Numbers : 
Extend the Compaſſes from 9 to 97. 32. The fame extent will 
reach from 120, to 1298, and ſo many Tards are contained in that 
Cieling. 
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Set, IIT. 


A Room being 8 foot 50 parts bigh, and 92 foot about, how 
many yards of Painting is there in this Room £2 


Extend the Compaſles from 9,to 92. The ſame extent will reach: 
from 8. 50 to 868 8, that is to 868 yards and & foot. Orif by this 


manner of Working the Compaſles open to too large an extent, 
you may Extend them from 9, to 8. 50 cownwards, and the ſame 
extent will reach from 92 downwards to 868. 8, as before. 


Sea, IV. 


A Piece of Tapeſtry being 13 foot and 25 parts long, and 7 
foot 36 parts broad, how many Tards therein ? 


As9, to 13. 25, | 
So is 7.36,to 10. 70 yards. 
Extend the Compaſles from 9,t013.25 parts. The ſame extent will 
reach from 7.36parts, to 10. 70,fo that there is 10 yards and 7 foot 


contained in that piece of Tapeſtry. 


C Having given theſe Examples in Yard meaſure, I will take 
the like courle as I did in Fgot-weeſure, namely to add a Tia- 
ble by which you may know how many Yards are contained 
in any plece of York, having the length and breadth thereof 
given in Feet, from 10 foot broad to 30 foot long. 


Sects 


——_— 4 SER. reread 


Set. V. 


Piece " Iork,the length and breadth 
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being given in Feet, 


|| The Breadth of the Plaiſtering, or 
other Work in Feet. 


A Table ſhewi 6 oe many Square Tards are contained in an 
7 
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The Content of the Work in Square Yards and odd' Feet 


= 
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The uſe of the Table. | 


Ina Cieling 26 foot long and 15 foot broad. how many Yards 


are contained © 


Seek 15 inthe head of the Table, ( which you ſhall find over the 
laſt Column, ) and under it, juſt againſt 26, you ſhall find 43 yards 
and 3 foot, and ſo many Yards are contained jn that Cieling. 


2. A Foyner hath Wainſcote4 a Room 7 foot high and 29 foot 


about, how many Yards are therein contained © 


Seek 7 in the head of the Table and 29 in the firſt Column next 
your left hand, and juſt againſt 29, and under 7 in the head of the 
Table you ſhall find 22 Yards and 5 foot, and ſomany Y ards doth 
the Room contain. 

If the work whoſe content you deſire to know, be too large 
for the Lengths and breadths in this Table, you may take the 
half or Duarter thereof, and ſo Dowble or Quadraple the 
Number found in the Table accordingly. 


dd _ & _ —— 
— —_ 


CHAP... III. 


of M eaſure by the Square. 


Ll manner of Tiling, Flooring and Rovfing is uſually meaſured 
by the Square of ten Foo, fo that 10 times 1o, being 100, a 
counted as 2 Square 3 Tiling (o that a Square of, Roofing or Flooring 
contains juſt 100 $quare feet. In this kind of Meaſure you ſee the Rod 
it ſelf is divided into-10 foot,and therefore the proportion will be, 
As 1,Is tothe Length in feet,' | 
$o is the breadth in Feet, to the Content in Feet, 
every 100 being a Square. 


— 
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[ 


Sed I. 


The Tiling on the Roof of a houſe (both fades being taken) the 
Breadth contains 26 foot 50 parts,and the Length of the 
houſe is 3% foot 25 parts long, bow many Square of Tiling 
is there in this Roof 7 


As 1, Is to 26. 50 the Breadth, 
So is 32, 25 the Length, To854. 62 the Content. 
By the Line of Numbers : 

Extend the Compaſles from 1, to 26. 50, the fame extent will 
reach from 32. 25 to854, 62, which is 854 foot, and 62 hundred 
parts of a foot, which we reject as ſuperfluous in this cafe 5 fo that 
the 854 foot is 8 Square, and the 54 foot is half a Square, and 4 
foot over : ſo that in this Roofis contained 8 Square, 2 Quarters 
and 8 foot. | 


Set. i. 11.. 


A Barn whoſe Length 'is 123 foot, and the length of the 
Rafters ( both ſides being taken, ) 62 ſoot, how many 
Square of Roofing is there in this Barn. 


As 1, Is to 62 foot ( the breadth) 
So'is 123 foot ( the length ) 
To 76, 26,the Gopteptin fete} 11 
el v the ANY Ruben | 
Extend the Compaſles from 1, to 62, the ſame extent will reach 
the ſame way, from. 123.t0/76426:foot, which's the Content, and 
that js,76 Square, and 26 foot, which is 1 foot above a Quarter 
of a Square. So that the:Reof contains 76 Square, 1:Quarter 
and 1 foot. , |». SIE I LANTNRDS, ! 1500 eff; 
But becauſe it js ſomething troubleſome in very great' Numbers 
togive the wry» 166 mY the Lize tofo rhatyy/ places ( as here to 
four ) it would be better to count the lengthy-amdt bteatth of the 
Root by Rods and parts. of aRod:iſoin this Example, the Length 
of the Roof will be 12 Rod and 3 parts, and the breadth 6 Rod 
and 2 parts : Then 
As 1, Is to 21 Rod 3 parts, 
So1s6 Rod 2 parts 
To 76 Sq. 1 Quarter and 1 foot. For 
Extend the Compaſlles from 1, to 12 Rod 3 parts, the ſame 
will reach from 6 Rod 2 patts, to 76 Square and ſomewhat above a 
Quarter, that is, 27 Rod and 9 foot. 


Sect. 


_— 
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Sect, 111. 


4 Flr b:ing 273 foot ( that is, 27 Rod and ſoit ) long, 
an4 132 f5t (or 13 Rol 2 foot) broad, bow many 
S7uare is containel in that Floor ? 


As 1, Is to 27.9 parts, 

Sois 13. 2 parts, To 
Exten1 the Compatlles from 1, to 27 Square 9 parts, the ſame 
Exteat will reach th: (am2 way from 13 Rod 2 parts, to 360 
. [Square and ſomething above a Quarter, for it will reach to 368 


RoJand 23 parts. 


T And thas have you Ex4mpl:s 1a Tiling, Roofing and Flooring 3 
and as in the other two forts of meatures before, ſo 1a this 
allo, I will give you a Tble ready computed ſerving for any 
Work by the $quare, from 10 foot to 20 foot broad, and from 

10 foot to40 foot long. 


— — 
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— 


A Table ſhewing what number of Squares are contained | 
I in any Piece of Work, from xo foot to 20 foot Broad, 
and from xo to 49 Foot long, 
The Breadth ofthe Work in Feet. 
re, 10 | 1t | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20, 
Sq. F | Sq. F |Sq. F |Sq. F | Sq. F |Sq. F | Sq. F [Sq. F |Sq. F | Sq. F|Sq. F| | 
OT O1 101 20\1 30] 1: £01 79]! 80j1 gol2 © 
[1]1 101 211 32jt 43 1 76|1 $7]1 98|2 9jz 20 | 
20/1 321 44|t I 9g2|/2 4|2 16|2 28|2 40 
30|1 43it $56[1 2 8[2 2112 34\2 47]2 60 
40/1 $41 6811 2 24\2 38|2 52|2 66]2 $0 
1 50|r 45|1 Soft 2 4O0[z $5512 7012 8513 O 
1 60/z 76|t 9212 2 56]2 72j2 $813 4jz 20 
[972 7011 By 4fz 2 72]2 89]3 613 23]3 40]. | 
S|15]z 80[t gf|2 16/2 2 88]z3 0613 2413 42]z3 60|8 
kw [19\t 9012 g12 2812 3_ 413 2313 42j3 6i]z 8019 
£ O|z 20|2 40\2 60 3 20]3 golz 6013 8oly, ol 
& |21]2 10/2 31/2 5212 73 3 3613 57]3 7813 994 20|s 
S [22|2 20|2 42]2 64|2 $6 o3 5213 7413 96j4 18], 4o}.. 
S [23/2 3012 5312 7612 99 313 6813 9114 1414 3714 60]5 
£[24]2_49]2_64]2 883 12]3_36]3 603 8414 8/4 3214 5614 80|> 
= (25]2 592 7513 Oz 4 ®[4 25/4 5914 7515 o|z 
© [26j2 60|/2 $613 1213 64/13 90/4 1614 4214 68/4 9415 20|- 
[27] 7212 97] 2413 5113 78[4 514 3214 5914 86]5 1315 4o[2 | 
=|23|2 Boſz 8]3 36)3 643 92]4 20|4 4|4 76/5 45 3215 6o|E | 
 |29|2 9013 1913 43 7714 0614 3514 ©4|4 9315 2215 5a15 8c|z 
þ - O13 3013 6013 4 20]4 5014 80|5 1015 30/5 7016 ol0 | 
_ 1013 4113 7214 0314 34/4 6514 965 275 58;5 8916 20|2 
32]3 20]3 52]3 84/4 16{4 4814 $0]5 12/5 4415 766 86 40 | 
33]3 39]3 6313 96]4 294 6214 95]5 28/5 6115 94/6 27]6 60 
34|3 4<[3_74|4 [4 42|4 76]5 1015 44's 786 12/6 46\6 80 
3513 5913 $514 20]4 5514 gol5 2515 60/5 9516 3016 65/7 © 
36]3 6013 96]4 3214 68/5 415 4015 76.6 1216 4816 84|7 20 
| 3713 7914 714 44h 1815 5515 9216 2916 66/7 3|7 40 
38]3 $014 18]4 5614 zZo]5 7016 B16 4616 84/7 '22]7 60 
39\3_9014 2914 6815 7'5 4615 8516 2416 63/7 217 qi] $0. 


[4914 0/4 4914 Boſs 20/5 6016 "016; 40/6” 


— 


8ol7 20|7 60/7 0 


Sect. 
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parts of Rods, you may by the Live of Numbers work as if they 
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Set, V., 
The uſe of the Table; 


how many Squares are there contained therein ? 


Column towards the left hand,you ſhall find 4 Square and 16 foot, 
and ſo much is contained therein. 


2. {f apiece of Work be 19 foot one way,and 37 foot the other 


way, how many Squares are there contained therein ? 


Look 19 atthe top of the Table, and underneath it, juſt againſt 
37, inthe fide, you ſhall find 7 Square and 3 foot, and fo much is 
contained therein. 


CHAP. IV. 
Of Meaſures by the Rod, 


Aving dealt with the Carpenter, Joyner, Maſon, Glaſier, Pain- 
H ter,Plaiſterer,&c. we now come to havetodo with the Brick- 
er, whoſe meaſure differs from all the reſt, for they do meaſure 
the Rod Square, each Rod containing 16 foot and an half in 
length, ſo that one of theſe Rods in Lexgth, and one in breadth do 
make a Rod Square, which contains 272 and a quarter Square feet. 
Now if you havea Rodof 16 foot anda half, divided into 10 or 
too patts, then your length and breadth being given in AKods and 


were feet, as before. But if you meafure your length and breadth 
by Feet and parts of a Foot, then your' Tr will be, 
'As272 anda Quarter, Isto 1, 
So is the Superficial tneaſure of the Wall in feet, 
To the Content of the Wall in Rods, 
Exatnple. 


1. If any piece of Work be 13 foot broad, and 32 foot long, 


Look 13 in the top of the Table, and right againſt 32, in the firſt 
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Set, 1. | 


If a Brick Wall-be9ofoot lnog,und 14 foot bigh, how meny 
Rod of Brick-work, is contained therein ? 


The' Proportion 1s 
1. As1, Isto 12 foot th e height, 

So is 9O foot the Length, to > 4092 foot the Content in feet. 
en | | 

2, A$ 2723, Isto 1, 
Sois 1092 foot, the Content m feet, 
To 4, thie number of Rods contained in that Wall. 
1 Extend the Compaſſes From 1, to 12/( the height of the wall) 


the ſms Extent will reach, the ſame way, from 9o { the Length 
ofthe Wall ) te 1088. 


__ = as the. at. "_ 


Then *' 
2 Extend the Compaſſes from 1c88, downwards to 272;, the. 
ſame extent will reach from 1088 downwards, to 4 Rod, aud ſo, 
much is contained in that Wall. 


Seb. 11, | 


If aWall orfi de bf a Houſe be 24 foo? long, nd 37 foot bigh, 
_ how many Reg of if ork, is.contained in it ? : 


he i "As 1, Is t0.24 foot, the length, .. - | 

"$6 is 37 foot the height, to 884 fact the content In feet, | 
2.As 2725, 1stpl, . - | | 

Sol is 84, to 3 Rodanda Quarter. : | 

| or | 

1 Extend the Compallcs from i, tO24, the ſame extent will 
reach from 37; to 884, the contept in feet, 
2 Extend the Compaſſes from 272 downwards to 1 the ſame! 

extent will reach from 884,.to 3. 25 paits, that is 3 Rod and a! 

Quarter, and fo 1 many Ro of Brick- work. is contained in that 

Wall: and fo let thels two ſcryefor Paameat for the Meaſuring of 

[Brick-work, 

But beſides this « way of Mieaturing of hy Brick: work by the od, 
there is another thing to be conſidered, viz. the Thickneſs of 
the Yal,for all Walls of the ſame Length & height do not con- 
rain the ſame quantity of Rods, for the thicker the 4d 15 the: 
more Kods will be contained therein,their ſtandard for Thick: 
eſs being One Brick and half ; 10 that if a Wall be thicker than 

. . one Brick and half, a Square Rod upon the Swperficies of 

" the Wal will contain above a Rod,and a Rod upon the Swperfi- 
cies of a Wall that is leſs than a Brick and balf thick, will con- 
tain | 


i 


Ifa Wall of 8 Bricks thick, ſhould contain upon the Superficies 


T And thus have you the manner of menſuratihg of Brick-work, 
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tain /e/5 than a Rod when it is reduced to the thickneſs of one 
Brick and half,as all Walls ( of what thickneſs ſoever ) mult 
be 3 ſo that every Rod upon the Superſicies of a Wall that is 3 
bricks thick, will contain 2 Rod, becaule 3 Bricks is twice as 


any Wall of what Thickneſs loe ver I ſhall now come to ſhew, 
and this 1s the Proportion 

As 3, Is tothe number of half Bricks that any Wall is in thickneſs, 
So is the Number of feet contained on the ſuperficies of that Wall 
To the Number of Rods contained in the Wall ; it being rediiced 
to one Brick and half thick. 


Seat, 111. 


Suppoſe a Wall of 4 bricks thick, ſhould contain upon the ſu- 
perficies thereof,7 62 foot and you would how many it would 
contain if it were reduced to a brick an! half; ſay, 


As 3, Is to8 the number of half bricks, 
So is 762 the Superficial feet on the out-fide of the Wall 
'. To 2032 the number of Feet 3 it being Reucc:d 
.- tothethickneſs of Brick and half. 
| By the Line of Numbers : 
Extend the Compaſles from 3 to 8, the ſame extent will reach 
from 598. to 2032 the quantity of Feet contained in the Wall 
when it isreduced to thethickneſs of one Brick and hall, 


SeR, V. 


thereof 75 foot, how many foot would it contain whey re- 
duced to one Brick. and halfthick.? Say, 


As 3,Tsto 16 the half bricks in thickneſs, 
Sois 75 the Content on the Superficies of the Wall 
To 4c0 foot : and ſo many foot will it contain 
when reduced to Brick and half. 


and alſo the way of Redycing it from any thicknels to the 
ſtandard thickneſs o f one Brick and half. And now as to the 
reſt I will give youa Table by which you may know how 
many feet and Inches in Length will make a Rod of Brick 
Work at any height from 1 foot high to 30 foot high. 


Sect. 


thick as a Brick and half. And now the manner how to Reduce | 


| 
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A Table ſbewing how The uſe of the Table, | 
much in Length | | 
will make a Rod 


Square of any| l, Ifa Brick wall be 7 foot high,bow much 
Brick wall.from 1| thereof in length muſt go to make a Rod 


oot high to 30 2 
LR 
Feet (Feet _ Look in the firſt Column of the Table for 7 
t [272 3] foot, which is the height of the Wall, and 
[> 126 1| right againſt 7 foot you ſhall find 38 foot and 
3 [190 9| x Inch, and ſo much in Length will makea 
4 [68 O| Rod. 
5 15 | n 
6 as : - Again, If a Wall be 26 foot high, how 
7138 s& I much in Length will make a Square 
3 34 S © Rod? 
DP PP $3 
$ [10137 ®. . 2 Seek 26 in the firſt Column, and right a- 
fa [11124 & 4 painſt it inthe ſecond Column you ſhall find 
£12122 ® ©] 1o foot 5 inches, and ſo much in length will; 
=|13]29 5 11] make a Square Rod. | 
S [14/19 B 5 | 
w |15]j19 & 2 And here Note that this Table ſuppoſes the | 
= 16117 = © Wall to be Brick and half thick 3 if it be{ 
©1716 '3, © thicker, or thinner it muſt be reduced as | 
£ [18[15 Þ 2 is before taught, | 
'B[19]l4 & 4 | | | 
Elolz 3 & ' 
[21113 K :0 j 
a We | 
23]jt1 — 10 , | 
2411s 8 4 | 
25110 © 10 F ; | 
6 SR 1s | j 
i WE GISECAELTE ; | 
9 | 
5 : '4 5 
I by ! | 
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CHAP. V. 


Of Solid Meaſure, and particularly of the Men- 
ſurgtion of Stone, Timber, &c. 


"- and Stove are moſt commonly Meaſured by the foot 
Solid, that is to ſay, 12 Inches in lexgth, 12 inches in depth 
and 12 inches in thickneſr,make a Foot Solid ; ſo that a foot of Solid 
[Stone or timber contains 1728 Square Inches,for 12 inches in length 
and 12 inches in. breadth being multiplyed together produce 144 
Square Inches, which isa foot of Board, and 12 times 144 produce 
1728, which isa ſolid foot of Timber or Stone. 

Now for the Menſzration of theſe $olids, there isno Inſtrument 
comparable to the Line of Numbers, both for ſpeed and exaneſs. 
So that meaſuring the Length, breadth and depth of any piece of 
Stone and Timber by a Foot Rule divided into 100 parts,the content 
- quantity may be obtained by the Precepts following, AndI 

all treat 


Sec. 1, 


Of Squared Timber or ſtone. 
By 8quared Timber or Stone, I mean ſuch whoſe ſides are fireight, 
and Parallel, As, 


t. IfaStone, or a piece of Timber, be 1 foot 16parts 
broad, and 2 foot 25 parts deep, and 16 foot 50 parts long, 


The Proportion 1s : 


1. As 1, Is to 1. 16 parts the breadth, 
So is 2. 25 parts the depth, To 2 foot 61 partsthe 
ſuperficial content of the end of the Piece. Then 


2. As1,Isto 2. 61 parts the content at the end of the Piece, 
So is 16. 50 parts,the Lewgth of the Piece, To 4 3. 06 parts 
the Content of the Piece in Solid Feet. 


1. Extend the Compaſſes from 1. to 1, 16 the breadth, the ſame 


how many Solid Square foot of Timber is there in that piece ? | 


By the Line of Numbers. | 


X x Ex- 


Pn 
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Extent will reach from 2. 25 the depth, to 2 foot 61 parts, the 
quantity of the Piece at the end. ', - 

2, Extend the Compaſſes from 1 to 2. 61, theſame extent will 
reach from 16. 50-the Leygth of the Piece, to 43. 06 the Content 
of the Piece, which is 43 foot and 06 hundred parts of a foot, 
which is not to be regarded. . 


OY ON AOEEY 


TY F \* 4g vl 
-1\3 L {4 A i y \ | 


If a Pieceof Timber or Stone, be ©, 75 parts broad, and 1. 
55 parts deep, and 20 foot long, how much is therein 
Yrontained? , \, | \ | 
6h G * Ry ON 1 
ad bl 1 +. 1. As 1,lIstoo. 75 parts, | 
So 1s 1.55 parts, to 1.16 parts the content at the end. 
os 2.As 1.Isto 1.16" parts the content at the end, 
So 1s 20 foot the length, to 23. 25 parts the Solid content. | 


By the Line of Numbers: 


1, Extend the Compaſles\from 1. to 0.\75 downwards, ( be-! 
caule 0.75 Far is leſs than one foot, ) the'ſame extent- will reach 


from 1. 55( downwards alſo )to 1, 16, whichis the content of the 
end of the Piece. Then | 


2. Extend the Compaſſes from 1, to 1. 16, the ſame extent will 


reach from 20 the length, to 23 foot 25 parts, the Solid Content 
of the Piece, which is 23 foot and one quarter of a foot. 


Set, 111. 


Let a Piece be 0.25 parts broad and 0.62 parts deep,and 32 
foot long, how many foot Solid is contained therein ? 


1.As 1,Isto 0. 25 parts, 
$0 Is O. 62 parts, to 4. 96. parts. 


By the Line of Numbers : 


1. Extend the Compaſſes ( downwards ) from 1. to ©. 25 parts, 
the ſame extent will reach ( downwards allo) from o. 62 parts, to 
155 parts. - Then 3 21:64 ct»: 

2, Extend the Compaſſes from 1, to o. 155 parts, the ſame will 
reach from 32 foot, the Length, to 4 foot 96 parts, which is al- 


molt'5 foot, and may beſo called. And thus much' for Squared 
IStore Or Timber. | 


C But beforel proceed I muſt needs detect one grand and too: 
common an Error 3 for moſt Artificers when they meet with 
Squared Timber whoſe breadth and depth are unequal), they 


uſu- 


___ 
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uſually add the breadth and depth together, and take the half 
for a Mean Square, and ſo proceed. This indeed though it 
be always an Error, yet it 1s not ſogreat when the difference 
of the breadth and depth is not much, but if the difference be 
great, the Error is very obnoxions either to Buyer or Seller, 1 
will inſtance in one example. 


Let a Piece of Timber be 2 foot 24 parts broad, and 1 foot 30 
parts deep, and 26 foot long, how many foot are contained 
therein ® 


Firſt for the true Way, 


1. As 1. Is to2. 24 parts the breadth, 
Sois 1. 30 parts the depth, To 3. 92 parts the content at the end. 
2, As 1, lIsto 2.92, 
So is 26 the levgth, To 56. 07 the Content, which is 
56 foot,and about an Inch. 


Now for the Cuſtomary falſe way. 


The breadth of the piece is —— 2, 24 
The depth thereof 1s --——— I. 30 


A —_— 


Their Sum 18 ———= 3. 54 
The halt Sum 1s be 77 


Andthis 1. 77 parts they take for the true Square, which is egre- 

giouſly falſe ; For, now come to the Line of Numbers, and ſay, 

1. As1,Isto1. 77 parts, So1s 1.77 partsto 3. 13 parts, 

2, As1,Isto 3.13 parts,Sois 26 the Length to 81.45 parts,that 
15,to 31 foot and almoſt half a foot, whereas by the true way 
it contains but 56 foot, and 07 parts. The difterence in this 
piece being 25 foot and above one third part of a foot, 
which isabove halfa Load of Timber, and Timber being at 
508. Or 3 l. per Load, here is 25 or 3O s.loſt by the Bayer and 
gained by the Seller ; a conſiderable fallacie, to buy One Load, 
and pay for above a Load and half. But if People will be de- 
ceived, let them be deceived. And thus I ſhall conclude with 
8quared Timber, equal at both ends : Only I will firſt give 
you a Table ſhewing how much in length will make a Solid 
Foot of Timber, the fide of the Square at the end thereof 
being given in Feet and Inches,from 1 Inch Square to 3 Foot, 
or 36 inches the Square. 


Xx 2 Sect. 
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Set. IV, 
A Table ſhewing how much in length will make a Solid 
Foot of Squared Timber, the ſide of the Square 
at the end thereof being known. | 
F. Inch|F. In. 10 p. [F. TnchſF, In.1o p. (F. Inch}F. In. 10 p., 
|O o: i in oW BD: 6 JU 0D 3 ©; 
" 1 8. a] |. no 28] 
© 2 5 3 ©] © 8 5 2/0 2 6 
Z 2 3 [o=7 6] [+ 3 Þ 2 3 
by , P 4 0 = 6 a7 6 4Þ » 3 
8 9 s 5 PESSE9 [= 5Þ 2 1 
S 6 © v] þ, 6 it's 6 3] ſu 6b =» 9 
o z/6 wm BY [© 2 4 289 [$8 7Þþ =» B 
E 8]Þ 3 o| [8 8Jo2z4mwy = Bp x 7] 
£ 9]t 9 3| jv» 9 ſo 3 *9 [= go x 6 
bs Toll 3 3| | 100 3 5 | op 1 S\J 
cn $$. hn 3 3 Io IT & * 
I oh o of ll ob} 3 oflloſp : 3| 
Sect. V. 


T he uſe of the T able. 


If your Timber or Stone have all the fidesequal at the end, thes 
find the length of one of them in this Table, and againſt that num- 
ber you ſhall have the length of a Foot. Thus, If the fide of the 
Square be 1 foot to inches, look this number in the Table, and 
right againſt it you ſhall find 3 Inches and 5 tenth parts of an Inch, 
which is halfan inch, which ſhews that 3 inches and an half in 
length will make a Foot Solid of that Piece of Timber. 
But ifthe ſides of the Square at the end of the Piece be unequal, 
that is to ſay one longer than the other, you may finde the true 
Square by help of your Line of Numbers thus. Divide the diſt-' 
ance upon the Line between the two unequal (ides, intatwo equal 
parts, and the Compaſles ſhall reſt upon the true Square, and with 
that Number you muſt enter the Table. 


Part 


347 


ll ee le te 


Lis. 5. Of Meaſuring. 
Part II. 


CHAP. Ve. 


L V. Of un-equal feded( but Squared ) Timber 


or Stone. 


Hoſe Pieces of Timber or Stone, whoſe lides are neither equa! 

nor Parallel ({ only the two ends are ſuppoled Paralzl, ) | 
call un-equal ſided Squared Stone or Timber, which 1s bigger at one 
end than at the other,and in this form do molt Timber Trees grow, 


and being felled are ſo hewn and brought to Square. 
The uſual way to meaſure ſuch Timber is to take a Square about 
the middle of the Piece, and not at either end, and this middle! 
they take for a Mear Square, and work with it as if the Piece! 
would bear that Square throughout 3 but in this there is a great cr-; 
ror, for the content of the Piece thus found, will be ever leſs than 
the truth, as the former Error made the Piece more. 

But to paſs by this ( too cuſtomary way) I will heredeliver the 
Geometrical true way, which is demonſtrable. And that is this, 


— ——— 


— 


Set, I, 


1 Find the Content of the Piece at both ends,and multiply 
the one Area or content by the other.2.0ut of this Produfi 
of the two Areas extratt the Square Root, 3. Add this 
Root, and the two Areas of the two Baſes all three into 
one Sum. 4. Multiply this Sum by one third part of the 
length of the Piece, and that Produdt ſhall give you the 
content thereof in Solid Feet. 


Examples : 


Þ- 


a ia od EE... LE. Rr 


APES _—_— wen. Ry cn A 
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There is a Piece of Timber, whoſe breadth at the greater end 
i5 1 foot and 7s parts, and its depth 1. 32, The 
breadth at the little end is 1. 2 parts and the depth o.' 
g1 parts. And the length thereof is 12 foot 60 parts, 
how many Solid Feet are contained in this Fiece ? | 


By the Line of Numbers : 


Of the oreater 


Sois1. 75 parts the breadth a. ee 


To 2, 31 parts, the Content or Area 


2. As1,Is too. g1 parts the depth þ 


1. As1,Isto 1.32 parts the depth | 


SO 1s 1. 20 parts the breadth 


Of the leſſer end' 
To1. 09 parts,the Area or Content 


of the Piece. 


3. As1,Isto 2.31 parts the Area of the Greater end, 
SO is 1, Og parts the Area of the lefſer end 
To 2. 522, the ProduF# of the two Areas. 


4. To find the Square Root of this Number you \muſt divide 
the ſpace between 2. 522 the produc, and 1, upon yeur Line of 
Numbers, and the Compaſſes point will reſt upon 1. 538, 


4. Add this Root 1.583, and \ | 
The Product of the } ” a 7 two Ends together 3 


The Sum is, 4, 99% Then ay, 


4» © 


5. As 1,Is to 4. 2 parts the third part of the length of the Piece, 
So is 4+ 99 parts the Sum before found 
To 20. 95 parts the Solid content of the Fiece. 


The Operation. 


1. Extend the Compaſſes from 1. to 1. 32, the ſame will reach 
from 1. 75 to 2.31 the Area of the greater End. 
2. Extend the Compaſles from #.downwards to ©. 91,the ſame 
will reach downwards from 1. 20 to 1. ©9,the Area of the Leſſer end. 
2. Extend the Compaſles from 1. to 2. 31, the greater Area, 
the ſame extent will reach from 1. 09 the Leſſer Area, to 2. _ | 
a OO 


—ccc 
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| 4. Dividethe — — I and 2.522 upon the Line in- | 
totwo equal parts, and the Compaſſes point will reſt upon 1. 588 
the 8quare Root, which added to 


The two Produds4 - <. - $ 


Ano A I Wo —_ 

"The Sum will be 4. 99%. 
5. Extend the Compaſles frarn.1..to 4. 20, parts, the third part 
of the length of the Piece, the ſameExtent ſhall; reach from 4. 99 
the Sum, to 20. 95 the Content of the Piece, $0 that this. Piece of 
5-4" contains 20. foot, 3 quarters and 20: hundred patts of a 
gor, P | 


"Set" 111, 


If a Piece of Tapering Timber being exatly Square at each 

end, the ſide of the greater end. being 1 foot 50 parts, and 
the Side of the Lf End 0.5 parts, and the length 30 
foot, how many ſolid foot in that Piece of Timber © 


In this Example I will only ſet down the Proportion, and leave 
the Practice to the reader. 
1. As1, Istoo. 5 patts, 
Sois ©. 5 parts, to ©. 25 parts, the Area of the leſſer end. 
2. As 1, ls to T. 5-parts, | 
So is 1. 5 parts to 2. 25 the Area of the Greater end. 
3. As 1, Is to 0.25 parts, 
So is 2. 254 tos 5625 parts. 
$75 | The half diſtance between.5625 and 1, is. 73, the 
2.25 | Square Root of .5625, which added tothe Area of 
.25 | the two Eeds, viz. to 2.25 ando.25 make 3. 25, 
—3:25 | asin the Margin... Then 


4. As 1,Is to 3. 25,.the Sum before found, 
Sois 10. One third part of the Length, 
To 32. 50, the Solid Content of the Piece 3 
| That is, 32 foot and an halt. 
And mo theſe Examples ſuffice inthe meaſuring of Topering 
Timber, | 


Part 
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[the Labour of hewiog is not loſt and only the Chips allowed 3 but 


[exaCt way of meaſuring of Round Timber. 


CHAP. V. 


. . , 
Of the Menſuration of Round T imber. 
S there are Grand Cuſtowary Errors continually committed in 
A the Menſuration of wnequal-fided and in Tapering Timber, ſo] 
there is one alſo in the Meaſuring of Rowed Timber, which tranſcen-! 
deth them all z and that is this : In Ti»»ber Trees, they uſually gire 
the tree about the Aiddle of the Tranck thereof, with a Line, 
and take one fourth part of that Girt for the ſide of a Square, and 
with this they find the Contewt of the Tree, as if it were a Square, 
whole (ide is equal to the fourth part of that Gzrt 3 but this 1s egre- 
gioully falſe, for it always gives thecontent of the Tree tobe near, 
and moſt commonly above one fifth part leſs than the true Con- 
tent. But for the maintaining of this z/ C»fiore they Plead. 
The Overplas Meaſure may well.be allowed, becauſe the Chips 
cut off, are of little value, and will not near countervail the la-! 
bour of bringing the Timber toa Square, to which form it muſt be 
brought before it be fit for uſe. , [24 ; 
To this I anſwer,that although the Chips in ſmall Timber ſticks 
be but of ſmall value,yet in great Trees there be largeSlabs, and fo 


notwithſtanding I do not ſay that Timber ſtanding ought to be 
meaſured fa/ſy, but rruly, and if atiy «Fowance be to be made, let it 
be in the Price and not in the Puzmity, and as the Puantity will be 
a fifth part more than in reality it s, fo a fifth part might rather be 
abated in the Price. Befides this, if Timber be thus Meaſured 
and bought, when it is Rownd, I ſay, that a Tree when it is hewed, 
and brought to ſuch a 8quare as timber is uſually brought to, and 
meaſured as it then'is Hewed, that Timber ſtick ſhall then hold 
out more Meaſure than when it was bought Rownd. 

Diverſe other errors in the Menſuration of Solid Bodies have 
creptin for lack of Art, and the 7gnorant being poſlefied thereof 
do plead Preſcription and Cuſtome, whereas Cuftome cannot eſta- 
bliſh a Law upon a bad foundation and falf, ground,neither can Error 
prevail againſt Trath, nor Zgnorance convince Reaſon, ſupported 
by Art upon Demonſtration ; Butleaving theſe and them ( who are 
wedded) to their i]| Cuſtomes, I will proceed to ſhew the true and 


As 1n Squared Timber the ends thereof were either Equal or wne- 
qual, that 1s, greater at one end than at the other,and ſo were parts 
of Pyramids ; Soin Rownd Timber either the Circles at both ends of 
the Piece are either Equal and ſo are Cylinders, or elſe are unequal, 
and ſo are defeFed Cones. And how to meaſure either of them 1 
ſhall now ſhew, beginning with | 


Part 


—— 
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CAHP. VI. 
Of Round T imber whoſe Ends are Equal. 


Efore Round Timber can be meaſured,the Ares or Content of the 


B 


W heretore before | come to Mealure Round Timber, I muſt add 
theſe neceſlary Problems concerning the Circle, 


Sect, I; 


The Circumference of a Circle being given, to find the length 
of the Diameter. 


Let the Circumference be 3 foot 25 parts, and let the diameter be 
required. 
As 22,TIsto 7, 
So 1s the Circumference 3. 253 
To 2. 03 parts the length of the Diameter. 


By the Line of Numbers : 


Extend the Compaſſes from 22 downwards to 7, the ſanie ex- 
tent will reach from 3. 25 parts, downwards to 1. 03 the lcngth 
of the Diameter. x 


Set. 11; 


The Diameter being given to find the Circumference, let the 
diameter be 2. 50 parts and the Circumference required. 


| As 7, Is to 22, | 
So is 2, 50 the Diameter, To 7. 35 parts the Circuryferetice. 


' By the Line of Numbers : 


Extend the Compaſles from 7 to 22, the ſame will reach from 
2. 50 parts, to 7. 85 parts fot the Circumference:. 


Yy dec. 


Circle or Circles at the Ends thereof mult firſt be found 31. 


— 
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Sea. 111, 


The Diameter of a Circle being given, to find the Area or\ 
Content thereof. 


Letthe Diameter of a Circitbe 2. 5 parts, and let it be required 
to find the Are. | 

As 28, Isto 22, 
So is 6, 25 ( which is the Square of the Diameter ) 

To4. 91, the Ares of the Circle. 


By the Line of Numbers : 


1. Take in your Compaſſes the diſtance from 1. to the 2, 5 
parts, the diameter given, and turn the Compaſſes about upon that 
point, ſo (ball the other point fall upon 6. 25 parts, which is the 
Square of the Diameter 2.5. | 
2, Extend the Compalles from 28, downwards to 22, the ſame 
extent will reach from 6, 25 the Square, to 4.91 parts, the Area 
or Content of the Circle, 


Sect, IV. 


The Circumference of a Circle being given, to find the Area. | 


Let the Circumference of the given Circle be.7. 85 parts,and let 
the Area be required. 
.1 01 As 88; Ts'to 7 
Sois 61. 62 parts ( the Square of the Circumference ) 
To 4.91 pats, the Area as before. 


By the Line of Numbers : 


I, Take the diſtance from '1 ( downwards ) to 7. 85 the Cir- 
cumference given, and upon-that point turn the Compaſſes down- 
wards, ſo will the Compaſle Point reſt upon 61. 62 parts. 

2. Extend the Compaſles from 23, downwards to 7, the ſame 
will reach from 61. 62 partsC the Square af.the Circumference ) 
to 4. 91 parts the Area or Content of the Circle. 


| 


Seft., 


- &&. V. | | 


' 


But now, before I ſhew how to Meaſure Tapering Timber, [ 
will(as in the reſt before) give you a Table by which have- 
ing the Girt of any Timber Tree in Inches you” may know 
bow much in Length thereof will make a Solid Foot, 


| I|In.10p.| - |ln-top/_ [ln:rop| 
12[150 , 8) 423112 3 73 |4 2; 
131128 ©5 43/12 7] 73 {4 Þ| 
14/110 « 8 44|1r ,. 2] * 74 Z 9 
15994 & 3] 45jo 8&7 751328 
16/84 5 81 461083) 76,387 
17/75 ws 1 47 9 & 77 '3 9 © 
S 1867 2 of 49 0.4 73 1306 
S 19j60 & 1] $ 49] 9 43 4! , 79.13.55 
S 20154 03] 559838857, £80 1358 4 
g 21149 5 2] 8 51 $83 2813 3 
© 22]43 8 9] & 52 8453/5 8213 & 2 
= 23149 9] 'v 53] 7 6.7,.8 83 (3 3 2 
F 24137 5 7], 2547 84 $84 [3.81 
£ 25134 ,5 71.55] 79-1, 85 3.9% 
- 26132 &' 1] V2 56] 6m= 9, w 86 '2 9| 
= -- of 5 6 &, Sg 1,5 
9 27129 w 31. 57 7 7 ON 
SZ 28127 $71 © 596851683 [2 88 
= 29125 ka« 8|v 59 6 (2: 2] 2 89 2 (a, 7 
9 30124 2 = 60] 6 gy 0] & 90-12 JV 7 
© 31j22 © 6 g 6 5 6] &'91 2 © 6 
© 32/21 @ 2| $62] 5G 5|S921a'f 6 
= 33119 9 © 63] 5.7 51% 93,1 5 
M341" 2:5]. 64 5,0 312.94 [2.9 4 
$117 7] a 05] 5 2 1 95 12 4 
ons -: 66] 4 W9 96 [2 S 3 
37115 4 9 . 67] 4. 9'8] 97 [2d 3 
3815 VL 4 6314 v7 98 |2 & 2 
39]14 3] $9.48,5 99 [2h 2 
' - 40[13 6| '. 70] 4 "4 — 2 
| __ 41112 EL VER 


| SA. 'VI. | - | 
The uſe f the Table. : wits | 


| 


for & 
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Fn 


'' Find the Girt or Com aſſe of the Tite in Inchestmthe Colin, 
of erage right pxinſt it you ſhalf find how many aches arid 
oth. parts,of Inches will go to. make a Foot Sold. 

Examples, If aTreebe 57 Inches about, took for 57 lkches in 
the Column of Inches, an d againſt 1 it 10 (hall find 5*inches and 7! 
tenth parts of an Inch, woes is almoſt 'three quarters of an Inch, 
and ſo much in Length will make a foot Solid, 

Y y 2 Part 
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TE, . So is 4.91 parts, the Area of the'greater end, 


|lyou find the Area of the Greater end to be4. 91, and'of the Teſer 
[2. 27. Then ſay, _— vi "E 


Part IT. 


CHAP. VI. 
of Round 'T imber whoſe Ends are unequal. 
Set. 1. 


A Round Piece of Timber, whoſe Girt or Circumference us 7 
foot 85; parts, and 15 faot Long, how many Solid foot 
z therein: contained ? ._ © 


Y the laſt Probleme, before going, you found the Area of a 
| Circley whole Circumference was (as this is) 7.85 parts, to be 
4+ 91, that is, 4 foot'g1 parts of a foot. Now the length of the 
Tree or Piece being 15 foot,” ſay, 

As 1, Ito 4.91 Cthe Area at the end ) 
So is 15 the Length, tO 73. 65 parts the Solid Content. 


_ By.the Line of Numbers : 


Extend the Cotnpaſies from 1, t04.91, the Area atthe End, the 
ſame will reach from 15 +( the Length of the Piece )) to 73. foot 
65 parts, which is balf a foot, and 15 hundred parts of a foot. 


"Seb. 11, 


A Piece of Round Tapering Timber, the Circumference ( or 
Girt) at the' greater end is 7. 85 parts as in thelaſft, and 
the Girt at the leſſer end is 5, 5, and the Piece is 18] 
foot long, how many Solid feet is contained in this 
Piece * 14.19 : 


I. By the 4th.. before going, find the Area at either End, ſo ſhall] 


- —_ l % k © 41 
»3 = S\3\ ww wh 


L 


1. As 1zls t02. 27 parts, the Arta of the leſſir ind, 


To 11. .14 parts, the Produt of the Two Area. + 
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By che Line of Numbers : 


1. Extend the Compaſſes from 1. to 2.27,the ſame Extent will 
reach from 4. 92, to 11. 14, which is the Produd# of the Areas of 
the two Ends, 

2, Divide the ſpace between 1,and 11. 14 upon the Line, into 
two equal parts, and the Compaſles will fall upon 3. 40, which 
is the $quere Root of the Prode# of the two Areas , add this 


Root and the Areas of the two ends, all | 2. 27 
three into one Sum, as is done in the Aar- «; 3. 40 
gin, which ſum will be 10. 58, and | 4.91 
then Io, 58 


As 1, Isto 6 ( which is one 3d. part of the Lewgth ) 
$0 is 10. 58 parts, to 63. 34, the Solid Content, 


Therefore 


Extend the Compaſſes from 1.to 6, the ſame Extent ſhall reach 

from 10. 58 parts, to 53. 48 parts the Solid Content of the Piece 3 

ſo that this piece of Tpering round Timber doth contain 63 Foot, 

and an half, wanting only 2 hundred parts which is not to be men- 
tioned, and let this ſuffice for the menſuration of Solids. 

I might make a farther Progreſs herein, as to ſhew the manner 
how to Meaſure Priſmes, Pyramids, Cones and Fruſtums of 
either of theſe whether upright or ſchalene, as alſo of Regu- 
lar Bodies, with diverſe other Curioſities in Solid Geome- 
try, but this Book was not intended for Curioliy but Profit, 
and therefore I have inſerted only ſuch as are pertinent to 
my intended defign. 


CONCLUSION. 


In this Book throughout, before I ſhew how to work upon the 
Line of Numbers, | dolay down the Analogie or Proportion by which 
the Problem is to be wrought, by which, ( if you have not a Rule 
with the Line of Numbers upon it, or want Compaſles) you may 
work the ſame with the Pen, arithmetically, for the Proportions 
are no other than Queſtions ſtated in the Golder Kyle, as thus ; 


I% 
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If a Beard be 1 foot 25 parts broad, and 16 foot & parts 
long, how many Square foot are contained in this| 
Board ? 


foot foot * foot 
As'1 is to 1.25, So js 16. 5, to what? 
*1.25 


__— 


The anſwer will be 20 |625. which is 20 foot 62 
parts, which is half a foot and half a quarter of a foot. 

For if you multiply the ſecond Number by the third, vis. 16.5 
by 1. 25, the Product will be 20, 625, which ſhould be divided by 
the firſt Number but being it is an Unite, it neither multipliesnor 
divides, and therefore the Number 20. 625 18 the Number that an- 


ſwers the Queſtion, and is the Content of the Board, viz. 20 foot 
and half,and half a quarter. | 


Again, 


Take another Example, If a board that is 12 inches broad 
doth require 12 inches in length to make a Foot Square, 


how much in length will make a Square foot mhen the 
board 3s 1 foot and 3 inches broad ? 


Set the Numbers thus; 


broad long broad 
If 12 In, require 12 In, what ſhall 15 In. require ? 
"1-22 
_ #19 
T2 + (9 
cms Ji 14? 
144 | 4,4 () 4 


This Queſtion is reſolved by Aeciprocal proportion, or the backer 
Rule of Three, which is eafily diſcovered, for 15 inches being more 
than 12,It myſt needs require leſs length than 12 inches to make a 
Foot 3 wherefore multiply the firſt and ſecond termes together, 
viz. 12 by 12, they produce 144, which divide by 15 the breadth 
given (the third Number inthe Proportion)the Quotient will be 9 
and ,$orz ofanInchz ſo that 9 inches and z will make a Foot 
Square. In 


—- 
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| 

In like manner, If a Board or Pane of Glaſs or the like, be; 
18 inches broad, then 8 in length will make a foot , as| 

| 


© appears by the Work following. 
If 12 require 12 what 18 ? 
12 ; 
24 
I 2 6 
| Cm JF 44 ( 3 In. 
144 x8 


Now you are to take notice, that all the Examples in this Book , 
ſuppole the Foet or Tard to be divided into Io or 100 parts, which 
is called Decimal Diviſion 3 S0 all the Proportions are laid down in! 
Decimal Numbers, and muſt be wrought by Decimal Arithmetich ,| 
concerning which there 15ample ſatisfaction to be had in my Book | 
treating both of Yulgar Decimaland Inſtrumental A RITH ME- 
TICK, 


T he End of the F ifth Book. 
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The Sixth Book. 


THE ARGUMENT. 


OR farther illuſtration of; 
the T ables of Sites and 
T angents1n the III. book, 


and allo of the proporti- 


onal Lines upon the 1nex 
, of your [ able, mentioned 


in the Second Book, I hay 2 


in this Sixth Book applied them to the making 
of Sun-Dials, as a thing I conceive both uſe- 
full and neceſſary, as well for a Surveyor as other 
perſons, who may have occaſion for the ſame. 
But I intend not here to make an entire Treatiſe 


of the whole Art of Dialling, (ang larely 


done that already, both Arithmetica! ly, Geome-! 
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trically and Inftrumentally, in a particular Trea- 
tiſe lately by me Publiſhed) but to ſhew you 
the uſe of the forementioned Tables and Lines 
in the Calculation of the Requiſztes and] Hour- 
diſtances for all manner of Horizontal and up- 
right Dials, whether Dire or Declining, and 
that in any Latitude or part of the Vorld. 
Which upright and Horizontal Dials, of all o- 
thers,are the moſt uſefull and neceſlary, they ler- 
ving not onely for the making of lome one kngle 
Dial, but to adorn and furniſh divers Regular 
or Polybedronick Bodies cut in Wood or Stone, 
which the Precepts in this following Book will, 
be a ſufhcient T tor to dire& unto : omitting to! 
ſay any thing concerning Reclining and Incli- 
ning Dials, which do decline; and that for the 
reaſon before given. To this Book T have added | 
allo (for the ſatisfaftion of fuch-as delight there- 
in ) ſeverall other Ways, Rules and T ables, to 
find the hour of the Night by the Moon and 
Stars, as well as by the Sn in the day-time: and 
with theſe, and ſome other things of the like na- 
ture,I do conclude this Sixth Book. 


L1 B. 6. 


| 


CHAP. I. 


TEfore I come to ſhew how the Hour-lines are to 
/ bedeſcribed upon any Dial Plain,it will be re- 
quiſite to know firſt, how ſuch Plain upon 
which you intend todeſcribe or draw a Dial 
is fituate in reſpet of the four Cardinal 
Points of the #orld, ( or rather, of your par- 
| ticular Horizox 5 ) that is, whether the Dial 
Plain do direQaly behold either the Eft, Weſt, North or South 
Points, or not : for if they do behold either of the forementioned 
Points, they are called dire@ Eaft,Weſt,North or South Dials ; but if 
they do not behold any of theſe Poiats directly, they are then (aid 


to Decline. So a Dial Plain lying between the 4 ——_ $ Points 


and the Eaſt, is ſaid to be a —_ be Plain declining Eaſtward, 


ſo many Degrees as the Plain leaneth from the Eaft or Weſt. Alſo 


a Dial Plain lying between the 3 _ C Points and the Welt, is 


denominated to be a - = F Plaia declining Weſtward , ſof 
many Degrees as the Plain deviates from the Weſt or Feſt. Now 
to find the true ſituation of any Plain, thereare ſeveral ways. The 
moſt ealie and common way is by the Magneticall Needle,tuch as is 
in the Box of your Plain Table: for if you apply the ſide of your 
Box to the Dial Plain, holdingit levell, the Needle will ſhew you 
how many degrees the Plain deviates or declines from the true 
Z2 3 North, 
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. [time when the Sun ſhineth , and that two ſeveral ways: viz. 


North, South, Eaſt or Weſt Points. This is (o plain, that an Ex- 
ample to be given thereof wereneedle(s; and belides, the way it- 
ſet (II OG? the-Necdle hatfi fotne variation, and 
ſo paints.not at alftirzes tathgpruc Narth-point 5 and therefore 
is not to be uſed but incaſe of geceſlity,whanyou cannat have the 
benefit of the Sun's Shining. | 1 © 9 | 
The beſt and malt abGlute way ta attain;thisDeclination there-| 


fore js by the Suns for by finding of the Sun's Azimuth at any 
A erlinnioof any Wall may be attained. And there- 


fore I ſhall firſt ſhew you how to find the Sun's Azimnth at any 


One Geometrically, by help of your Line of Chords 3 The other 
Arithmetically, by help of the Table of $ines. And becauſe the 
Sue's Declination is requiſite to be known beforeyou cal compute 
the. A4zimmth, I have here added a Table ſhewing the S#n's Decl;- 
wation for every day in the year : and following the ſame, ano- 
ther Table ſhewing the Latitade of all the principal C:#zes and 
Towns 1n England, Scotland and Treland, Alphabetically diſpo- 
ſed 3 ſo that when you are required to make a Diall in any of theſe 


Kingdomes, you need not be to ſeek of the Latitude of your place 
whereloever you be, 


AT able 
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ſhewing the Sun's Detlination for for 


every day of the Tear, ſerving'for the more 
ready finding of the Sun's I ww 


A Table of —_ Sun's Veclination. 


1 Janu. | ebr. _— April, wall 


Sid. mi.'d mi. 


1.|d, mi..d. 'd. yr 


rH 


e| July (Aug. 
d. mi. 


Sept. 


|. m1, 


I[21 44 
2/21 33| 


5121 


13 46 


13 26 
3j21 23)t3 5 
4121 13.12 45 
212 25 


TE 


8 36118 


3119 4 


TW 1212 
8 58118 2c|z23 16122 
z0[u8 35123 1921 $1114 36 
42|18 56ſ23 22121 42/14 17 


2325 it 32113 58 


2 v5 12 
ol+ 54] 4 


>Nove. Dec. 
be .mi. |d.m 
+ " 7 15}87 40 


3 z8 $ . 
3 15] 8'2213 '28'23 20 


2 52] 8 4513 4323 23 


. Mi. |d.m1- 


61209 50 
7120 38 
$120 26 
9120 13 
10][25 © 


tz 4] 
(1 43 
[1 21 
[1. © 


1O 38 


29] 
30 
20 
32 


21 
30 $1112 41 
20 4O01I2 21 


” 22 
21 12 
2 


= 


t3 39 
133 20 


Got 
2 


5| 


$/17 5o 


o18 12 


23 
23 
'23 


9 9.7148 55/23 26 
9 29]'9 13/23 28 
3 42 9 Sit9 2723 30 
1Z1910 1319 4123 31 
0Z5510 35h9 5523 31 


9 
13 
17 


1119 46 
12119 32 
13119 18 


14119 3 
15/113 43 


10 16 


9 54 
9 32 
9 10 


8 48 


0 £33 12" 
21,12 
44/13 
$\13 


- 31120 28/12 


| 


O01 0 
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| To find the Sun's Azimuth Geometrically. 


| 


—_ - O_o 


Aving the Latitude of your Place, and the Declination of the 
Sun, and the Sun's Altitude given, you may find the Sun's | 
Azimuth. So the Latitude of the Place being 51 d. 3o m. the De- | 
clination of the Sun 17 d. 56 min. North, and the Sun's Altitude| 
35 degrees; the Azimuth may be found Geometrically as follow-| 
eth, | 
| Firft, Deſcribe with 60 deg. of your Line of Chords the Semi- 
circle AD C, and upon B, the Centre, erect the Perpendicular 
\\B D. 

Secondly, Take 51 deg. 3o m. the Latitude of the Place, out 
of your Line of Chords, ſet it frum Dto E, and draw the Line 
E B, repreſenting the EquinoGtial Circle. 

Thirdly, Out of your Line of Chords take 17 deg. 55 min. the 
Sun's Declination, and becauſe it is Northward, ſet that diſtance 
upwards from Eto F, ( butifthe Declination had been South- 
ward, you muſt have ſet it downwards from EtoR,) and draw 
the Line F G parallel to BE, which repreſents the Sun's parallel 
for that time. 


A - 1 TA = c 


Fourthly, From your Line of Chords take 35 deg. the Sim's 
Altitude, and ſet it from A to H, and from CtoL, and draw the 
Line H KL for the line of the Sun's Altitude. 

Fifthly, Take in your Compaſles the length of the Line K L, 


micircle M P N. 


clination and the Parallel of the Sun's Decliaation iaterſe& each 0- 
ther) ereCt the Perpendicular O P. 


CHAP. Bl. 0:4 


or K H, and with that diſtance upon the Centre B deſcribe the Se-| 
Sixthly, Upon the point O (which is where the Parallel of De-| 


Seventh- 


| 
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By obſer- 
ving theſe 
two Ana. 
logies you 
may find 
the Az1- 
muth by 
the Line 
of Sines 
on the In. 
dex of 
your Ta- 
le, 


Seventhly, Lay a Ruler from B to P, and it will cut the Circle 
in Q, and draw the Line P Q. 

Laſtly, Take the diſtance from C to Q, and meaſuring it upon 
your Line of Chords, you ſhall find it to contain 74 deg. and fo 
much is the Sun's Azimmnth or his diſtance from the South part 
of the Meridian at the time of: Obſervation. 


CHAP. 111. 
To find the Sun's Azimuth Arithmetically 


By the Table of Sines, 


hy T the Latitude, Declination and Altitude be as before, wiz. 


d. m. d. m. 

Latitude —51—30 38—30 
Declination -17 —56 Complement 72—04 

_ Altitude ——-353—OO 55 —OO 


— —— 


_ Half Sum 


The differerice between the half Sumny 
and the Complement of the-Sun'> —I0—43 
Declination - | _ | 


Firſt, You muſt adde the Complement of the Latitude,zxhe Com- 
plement of the Declination, and the Complement of the Sun's Al- 
titude, all three into one Sum, and they make 165 deg. 34 min. 
the balf whereof is 82 deg. 45 min. and the dificrence between 
this:half Sum 82 deg. 46 min. is 10 deg. 43 min. 

Being thus prepared, the Proportion to Had the Sun's Azimuth 

+ by the Table of Sines will be as followeth. 


I q-—-CCOCOD 


(1) As the Radius, or Sine of 9o deg. 


is to the Sine Complement of the Altitude 55 d. 9—913364 
Soisthe Sine Complement of the Latitude 38 d. 30 m.-y —7 $4149 


—C__ 


19—7Cc751s 


to the Sine of Zo deg. 40 min. 


(2) As the Sine of 3o deg. 40 _ 


0) 


| 18 to the Sine of the half Sum 22—47 —— 9 —996594 


So 


—  — —_— 


— 
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 Sois the Sine of the difference 10d. 43 m. —— 9—267395 


19—263989 

to this Sine - ——— 9y—556476 

To which adde the Radius, or the Sine of 90 deg. 10—o0ccooo 
| The Sum 1s 19556476 

Half this Sum is — 9—778238 


Which is the Sine of 37 deg. neareſt, the Complement whereof 
is 53 deg. the double whereof is 106 deg. which is the Sun's Azi- 
mth, or diſtance from the North part of the Meridian: and this} 
105 deg. being taken from 180 deg. leaveth-74 deg. for the 4z3- 
muth from the South part of the Meridian. And according to 
either of theſe ways you may find the Sun's Azimuth at any time 
of the day, and in any part of the World. And now lI ſhall ſhew 
you how by the help hereof 


A —— ce ee ett 


— ” 
— 


CHAP. IV. 


T o find the Declination of any Wall or Plain. 


H E Declination of a Plain is an Arch of the Horizon inter- 
cepted between the North or South Points of the Horizon, | 
and a Line drawn perpendicular to the Plain upon which the Dial 
is to be made. 
Or, it is that Arch of the Horizon which 1s comprehended be- 
tween the Plain itſelf, and the Eaſt or Welt Points of the Ho- 
rizon, 
To attain to the quantity of this Declination, two Obſervations 
( the Sun thining ) muſt be made, xznd both of them at the ſame 
moment of time, as near as may be. The one is, the Horizon- 
tal diſtance of the Sun from that Line which is perpendicular to 
the Plain. Theſecond is of the Sun's Altitude, whereby the 
Sun's Azimuth mult be found, according as 1s taught in either of 
the two foregoing Sections. 


I. To find the Horiontal Diſtance, 


This ought to be performed by a Semicircle or Quadrant 3 but 
the Degrees upon the frame of the Table will pertorm that work 
where better helps are wanting. 

Apply therefore that (ide of your Table which is next the Cen- 
tre to the Wall on which you are to make your Dial, holding the 
Table as levell as you canz then hold a Fhrid and Plummet in 
your hand, by the (ide of the Table, till the ſhadow of the Thrid 
do directly paſs through the Ceatre of the degrees of the Table ; 


Aa a and | 


2 — 


_—__ | © {Ry Liv. 6, 


and then look how many degrees and parts of a degree are cur by 
the ſhadow of the Thrid, counting thoſe degrees from go, at the 
middle of the T able, either towards the Right or Left band : for 
the Number of thoſe degrees is the Horizomtal Diſtance ſought 
for, which ſet down, or keep in memory. 


II. To find the Sun's Altitude. 


This is beſt performed by a Quadrant alſo : but where that is 
wanting, the Table will ſupply that defe& in this manner. 

Stick a P.up in the Centre of the degrees of the Table per- 
pendicularly, and upon the ſame hang a ſmall Silk or thzid , ha- 
viaga Plumnet at the end thereof. — Then holding up the Table 
in both your bands, and turning the left fide of your body to the 
Sun, move the Table either upwards or downwards, (as occafion 
ſhall offer ) till the ſhadow of the Pin doth caſt itſelf along a line 
drawn through the Centre of the Table to the beginning of the 
degrees,and ſo that the thrid and plummet may hang at free liber- 
ty 3 ſo ſhall the degrees that the thrid cutteth upon the frame of 
the Table, counted from 9o deg. be the degrees of the Sun's Alti- 
tude, which alſo keep or ſet down in writing, — And here note, 
that you muſt take this Horizontal diſiqnce and Altitude. both of 
them as ſoon one after the other as poſſibly may be. 


ITI. To find the Pliin's Declination. 


The Horizontal diſtance and Altitude thus obſerved, will belp| 
you to the Plains Declination by the Rules following. For, 

By having the Sun's Altitude and the Sun's Declination for the 
day ( by the foregoing Table) you may find the Sun's Azimmth, 
as hath been taught in the former Sections. — Then by comparing 
the Sun's Azimuth and the Horizontal diſtance together you may 
come to the Plair's Declination, thus 3 

When you make your obſervation of the Sun's Horizontal 
diſtance, mark whether the ſhadow of the Thrid fall between the 
South point, and go degrees ufthe Table. For, | 

1. If the ſhadow fall between them, the Sun's Azimuth and the 
Sun's Horizontal diſtance added together ſhall be equal to the 
Plain's Declinatien : And in this caſe the Declination is toward the 
ſame Coaſt upon which the Sunithen is 3 that is to ſay, Eaſtward if 
'the Sun be Eaſt of the Meridian, or Weſtward if the Sun be Weſt 
of the Meridian. 

2. If the ſhadow of the thrid fall not between go deg. of the 
Table and the South point, then the difference between the Hori- 
Zontal diſtance and Azimuth is the Plain's Declination. — And it 
the 4zimnth be the greater of the two, then the Declination'is 
towards the ſame Coaſt whereon the Sun then is. But if the Ho- 
rizontal diſtance be the greater, then the Declination is towards 


| 


the contrary Coaſt to that whereon the Sun is, FIR 
n 


——— — 


_— 
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And here you are tonote, That the Declinatio# thus found is 
always accounted from the Soxth, and that all Declinations 
are counted from either North or Sonth, towards either the 
Eaſt or the Weſt, and muſt never exceed Jodeg. Therefore, 


1. If the Declination do exceed 90 deg. you muſt ſubſtratt that 
number from-180 deg. and the remainder is the Plain's Declinati- 
on from the North: - | o 456 96553 

2. If the degrees of Declination do exceed 130, then the exce/ſe 
above 180 deg. gives the Plais's Declination fiom the North, and 
towards that Coaſt, which is contrary to the. Coalt whereon: the 
Sun 1s. | .\ 

Having now taught. you to find the Situation of a Plain in: any 
part ofthe World, and at any time of the Year or Day, ( although 
about Noon-tide be very bad for this work 5 therefore I would ad- 
viſe no perſon to take the Declination of any Wall or Dial Plain 
after 10-6f the clock in the Forenoon, nor till after 2 inthe After- 
noon, for fear of errour, the Sun's Azimnuth/at that time of the day 
being ſwifteſt, and the increaſe of Altitude hut very little 3) I ſhall 


now proceedto [hey you how to deſcribe Hour-lines upon all 
the moſt-uſuall ſorts of Plainsupon which Dials are moſt general- | 
North and South Plains, whether dire& or declining : and that 
both by the Tables of Sines and T angents in the Third Book, and | 
alſo by the Lines of Sines and Tangents upon the) Index of your 
Table. | 


i 
— —— — _— 


CHAP. V. 


How to make an Horizontal Dial in any Lati- 
tude. | 


OR the making of this Dial there is nothing requited'but the 
Latitude of the Place, which we will ſuppole to be London, 
in 51 deg; 30 m. of North Latitude. x 


T be Arithmeticall C alculation for this Dial, 


1. By the Tables of Sines and Tangents, 


The Latitude of the Place being known,5 1 d. 30 m.the Analo- 
gie or proportion for finding of the true Hour-diſtances upon the| 
Plain will be this following : viz. | 


ly made; and thoſe-are the Horizontal, the dire& Eaſt, Welt, 


EEE ns _ OG OO_— ——— 
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| 


I0—00000 


m. —  — — — 


is to the Sine of the Latitude of the place 51 —30 - g—8g354 


As the Radius or Sine of 90 deg. 


Sq isthe Tangent of 15 deg, which is one ; — g--42805 

hour's diſtance in the EquinoQtial ht 

| ls 9 —52159 

tothe Tangent of 11 deg. 50 min. which is the | 

true diſtance of the Hour-lines of 11andia> 9—32159 
clock from 12 — * 

Andin this manner may all the reſt of the Hour-diſtances upon 


the Plain be found from 12 a clock, by the continuall addition of 
15 deg. for each hour. So, | 
As the Sine of go deg. ——10—ococoo | | 


Ft. | HG 


is tothe Sine of 51 d. 30 m. — g—89354 


I5 deg.—-9—42805F 0 8 Ix hours 
\ | 1, , MD 9--76143/{:= = \2/ from | 
So is the Tangent of 445 ——-10-—0000D TS % 3 >the {| 
f 60-———-10-—23856 v7 4\ Meri- 
i SI == 10579149 fu & 5-7 dian. | 
Sn | 
I11-50—9— 32122, The true -11 1yof the 
2 24-20—9--65534/ Hour- to 2/clock 
tothe Tang.of 438-03—9—89359 pdiſtance 49 3 upon the 
53-35-10—13211\ of the 8 4\Plan 
71-06-10—46549/ hours of 7 5- from the 
| Meridian, 


And according to this Analogie or proportion all the Hour- 
diſtances upon the Plain from 12 a clock arc found,and may be put 
into ſuch a Table as this following, 


” om True Hour- Now from this Table by help 
he M 1: | nc up-| of a Line of Chords may the 
mga names the Plaio| Hour-lines be transferred to the 
12 00 deg. 00 m Plain, as ſhall be ſhewed anon. 
11 I| |11 50 : ; 
10 2| 124 20 But firſt I will ſhew bow the for- 
9 3] 1z8 03 mer Hour-diſtances may be for- 
\& | 43 $5 | |< 
7 5] 177 o6 
 .. 90 oo | 


2. By 


2. Bythe Lines of Siner and T angents upon 
the Index of your T able. 


The Hour-diſtances by theſe Lines will be found more readily 
then by the Tables, and ſufficiently exat. For this being 


The Analopgie, 
As the Sine of 99 + A 7 LE: | 
is to the Sine of the Latitude 51 d. Jom. 


So 18 the Tangent pf i 5 d, oO4.45 d, Oc. - I 2 7” 
tothe Tangenvof 11 hs op. Cc. asin the former Table. 


Wherefore, if you tftend the Compaſles from the Sine of 90 
deg. downwards, to the Fe of the Laticude 5 1 deg. 30 minutes, | 
the ſame exrent will redch from the Tangene of 15 d. downwards 
tothe Tangent of 11d. 50m. the fl Hour's diſtance from 12, as 
in the. Table: _ 6 Yo | ig, £5>\ 
| Alfo(the Compaſſes tiot alteredY wiltreath from the Tangent | 
Jof 30 deg, downward to the Tang. of 24 deg; 20 min. the ſecond 
Hour's-diftance, as in the Table. And ſo from 45 deg. to 38 deg. 
| Jour and from 60 deg. tg 53 d. 35 m..and from 75 deg. to 71 deg. | 

MIN. ————_— 
And thus with onte opening of the Compaſſes you bave found 
all the Hour-diſtances belonging to this Plato, 
And in the ſame manner as you do find the whole Hottr's-di- 
ſtances, by the ſame way may you find the diſtances of the halves 
andquarters,by allowing 3 deg. 45/thio. for one quarter of an hour 
in the EquinoGtial, 7 deg. 3o min. for half an hour, 11d. 15 m. 
for three quarters, and 15 deg. for an hour. So, ; | 

Extending the Compaſles from the Sine of go deg. to the Sine | 
of 514d. 3o m. ( as hen ) the ſame extent will reach from the | 
Tangent of 3 deg. 45 min. to the Tangent of 2 d. 56 m. which is 
the firſt quarter of an hour's diſtance from 12 a clock z and from 7 | 
deg. 3o min. to 5 d. 52 m. the firſt half-hour's diſtance from 12 a 
clock 3 and from 11d. 15 m. to8d; 51 m. three quarters of an| 
hour's diſtance from 12 : and ſo all the reſt,as in the Table follow- 
ing. 


Cir Of Didng © | 


of Dialling. | 
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| Casat$8 


© Cantion, 


« 
\ 4 ri | 
Ty 


When you come to uſe the 
Line of Tangents beyond 45 
- 'ybW muſt cher account 


| 40 d.'tsbe''$o d. and 30 d.to 
- be 60, G%, as they re uſually 


numbered upon the Lines them- 
ſelves., 

Or if you find this to be in- 
convenient, = may,when you 
come to the Tangent of 60 d. 
and 4 of the clock, ) 


| you may then uſe Croſs-work, 
© by. extending the Compaſles 
| from the Sine of god. to the 


Tangent of 60 deg. The ſame 


. - extent yl reach from the Sine 
1] 


of 52 ,d, 30 m. to the Tangent 
of 53 d. 35 min. as before. 
Now having thus attained 


—->| the true Hour-diſtances upon 


Hour-diſtanes for an Hl 
rizontal Dial. Wi 
True 
Hour: . {Hour:..: 
T (diſtances |diſtances|. 
= tthe [upon the 
- Equinod Plain [- 
F OLGA 
a. 
Xll | © 
a quart, | 3 
© half 7 2 
3 quart. oa | 5H 
. 15; . OltT_' 5 
a Quart. [IS., , 45|l4 _ 52 
balf 122. ;,.30|17 ; 57 
3 quart. [26 15/2t 6 
Qz 39.5: A24.:4?Y 
a quart. [33 - 45(27. 1.: 36 
half Jy > : 30131 1 
3 quart. [41 . - 15134 ::28] 
IX | "Mas 0128 3 
a QUaIL. |4& 7 » 45141 45 
half SI 3 45 94 
: 3 quart. [56 7 15149't (30 
VIII  IV|60-:;. og - 35 
'a quart. 1|69-/! 45157 "47 
half 67'' 3062 !''6 
3 quart. |71 - 15/66 ' 33 
vii Vizs' olyn '*'6 
a quart. 179 45175 45} 
half - 182 _ 3oſ80 "25 
| . 3 quart. (86 | 15/85 13 
Su. 90”  oolgo oo 


the Plain, it reſteth to [ſhew you 


3 


T he Geometricall Conftruftion of this Dial. 


Fig, 


l, 


7. About the middle of the Plain upon which you deſign to 
draw a right Line NS, repreſenting the Meri- 


[draw your Dial , 
dian; or Hour- 


; -line of XII, and croſs 
Line E W, which ſhall be the Hour-line of VI both in the morning 
ou in the evening, E ſtanding at Six in the morning, and W at 


It at right Angles with the 


Six 
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Six at night. And where thele two Lines interſe& each other, 
which is at O, let be the Centre of your Dial. 
2, Upon O (as a Ceatre )) with 60 deg. of your Line of Chords 
deſcribe a Semicircle A 12 B: And becauſe your Latitude is 51 d: 
[3 m. take 51 d: 30m. from your Lige of Choxds, and fet is ( on 
either (ide of the Meridian) from 12 to C, and draw the Line O C 
for the Axis or Stile of your Dial. 
3. Laying your Table before you, take 11 d. 50 min. ( which 
is the firſt hour's diſtance- upon the Plain ) out of your Line. of 
Chords, and ſet that diſtance upon the Semicircle from 12 to 11, 
and from 12to 1, anddraw the Lines O-11 and O 1 for the Hour- 
lines of XI and I. , 
4. Takethe (ſecond hour's dlhepcr,24,0) 20 Mm. out of your Line 
of Chords, and fet it upon.the. Sernicircte from 12 to.10,and.from 
12 to 2, anddraw the Lines O 10 and O 2 for the Hour-lines 
of X and II. 
5. Take 33 deg. 3 min. ( the third hour's diſtance ) out of your 
Chord, and ſet it from12 tog, and from 12 to3, drawing 
the Lines O 9 and © 3 for the Hour-lines of IX and III. 
. 6. Take 53d. 35: min. and ſet it from 12 to.8, and from 12 
wh and draw the Lines O 2 and O4 for the Hour-lines of VIII 
and IV. 
\ 7. Take 71d. 6m. and ſetit from 12to 7, and from 12 to 5, 
drawing the lines O-7 and © 5 for the Hour-lines of VII and 
V- And the Line E W is the Hour-line of VI and VI, as was 
before expreſſed. And thus have you 12 Hour-lines deſcribed 
upon your Plain, namely from Six in the morning to Six at 


night. Bur, 
8. For the Hour-lines before Six in the morning , or after 


'Six inthe evening, they may be ſupplied by continuing their op- 
ofite Hour-lines beyond the Centre. So ſball the Hour-line of 
IE in the. morning become VII in the evening, when it is ex- 
tended beyond the Centre O; and VIII in the morning become 
VII ia the evening: And fo of IV in the evening will become IV 
in the morning, and of V in the evening V in the morning. 

Laſtly, For the Stile of your Dial, it may be either an Iron 
Rod, or a Plate of Iron or Brafſs,which muſt be equal to the Angle 
12OC, namely 519. 3o m. equal to the Latitude of the place ; 
which being ſet perpendicularly upon the Meridian, or Hour-line 
of XII, and its angular point in the Centre O, it ſhall repreſent 
the Axis of the World, and be truly placed for the caſting of its 
ſhadow upon the true Hour at all times of the day. 


© 
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How to make 2 Dire# South or North Dial in 


any Latitude. 


| 


—QR the making of theſe Dials there is nothing required to be 
| þ- given but the-Latitude of, the place where they are to ſtand, 
which we will ſuppoſe to be ( as before ) London, whole Latitude 
is 51d, 30 m. which known, we proceedto 


The Aritbmeticall Calculation of theſe Dials, 


1, By the Table of Sines and Tangents. 


The Latitude of the place being known, 51.d, 3o m. take the 
Complement thereof to god. thatis, ſubtraft 519d. 3o min. from 
90 d, the remainder will be 38 d. 3o m. which is the Comple- 


ment thereof, This being known, for finding of the Hour-di- 
ſtances this 1s 


The Analogie or Proportion, 


As the Sine of 90 deg. ———————- I0—OCOOO 
is to the Sine of the Complement of ons LN 

Latitude, viz. 38 d. 30 m.. —- — Pn] PEE # 

So is the Tangent of 15 d. which 1s __ 9—42805 

hour's diſtance in the EquinoCtial mw—_ 

to the Tangent of 9 d. 28 m. — _— I9—22222 


Which 9 d. 28 m. is the true Hour-diſtance of 11 and 1 of the 
clock from the Meridian or Hour-line of XII. And thus allow- 
ing 15 d. for one hour, 30d. for 2 hours at the EquinoGtial, all the 
Hour-diſtances upon the Plain may be found, and will be as in the 
Table hereafter following. 


2, By the Lines of Sines and Tangents. 


The Hour-diſtances by the Lines will be found more readily as 
were thoſe in the former Dial, namely by once opening of the 
Compaſſes. For the Proportion being, 

As the Sine of 90d. 
1s to the Sine Comp. of the Latitude 33 d. 3o m, 

Sois the Tangent of 15 d. 3o d. 45 d. &&«c. | 
to the Tangent of 9d. 28 m. &c. 


| | Where- 


| 


% 
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Wherefore extend the -Com- 


Homo 
he H3ur-diſtances for a S 
OP nm —_—; Sh or paſles fromthe Sine ofyo.deg. 
'T; Hour: abi Fran fon . downwards toi 'the Side?of: 38 
: Þ: 45 ar a;  upootiet deg. 30 m. the ſame extentwill 
—— x — m1 "reach from-the Taogent-&fi15 | 
AF Epi _— Tangent of 9 d/28.m: | 
_— —o| and from the Tangent ot 30.0. | 
"Falf ; ; kathe —_— of 19d. 45 min. 
tf ins xa \odfige. 005 £408. of 45 d. to 
ware 18 ;3 "the Tangehr of 31 d. 54 min. 
Talf |[22 : from the Tangene of Fas to 
x quart. "0 _ he Tingene of 47 d;.9 m. and 
_ _ Quart, 33 1" Fin the Tangent oft 74. to 
half * 137 . the Tangent of 66d. 4 
ws quarks Hs bs And fi 459 pines: pedtive 
Quart: |[ag ang. O 5 M. 1Or. a, QUar- 
&. od | 5 | ter,7 d. fo F Un; an TIT 
Vl ws - 15m. for 3 quarters of of hour 
— Quart.  [j87 at the Equinoftial,tothe Tang. 
h - A 4 wn. deg. 20 ws 4 deg. 1. 
WW _Vh ' I 'GE 3 min c AS, In tne 
Quart, . [78 Table. Which Tablebeing thus 
+. quare,; |'d6 , CalleCted, you may wo to 
: VI "9 * of the drawing of the Tour: -Jines» 
The Grmdirical C onflruflion of theſe Dials 


Fig. IT. 


t. por you Djal Plain ( about the middle ihereof 3 draw.a 
down-r1 phe Line A B, which (bal repreſeny the Meridian, , and 
be the Hour-line of XII; and fOYarve, the, ypper pait therepl £ 
draw another line C D at right angles th ereyn ,crolling each o- 
ther in the point E. The Line C D ſhall he Hour ay of 
VI in the moving and. VIin the, evening alſoz. and E ſba]l be the 
Centre of the Di 

2, Upon C with 60d: of ) our Line of Chords deſcribe g Semi- 
circle C 12 D, and taking R: deg, 3© m, the Complement of the 
Latitude, ſet it from 12 toF on eit er ide of the Line AB, and 
draw the Line E F for the Stile-of. your Dial. 
3- Lay your Table before gou,and from your Line-af Chords 
take 94.'28 rm. and(&therh apoit the- Semfeitecle from #2 to 11, 
and from 12 to 1, anddrawthe: Hines E 31 a9&E x, forthe: 
lines of XI and 1. 
4. Take 19 d. 45 m. and ſer them 7 1280 19, and: from 12 
to 2, and draw E 10ande, 2 for the Hour-lines of X.and IL ++ and 
the like of all the reſt as you find them inthe Table, 'drawing.the 
Hour-lines E IX and E III, EVI and E.1V,,E VII audE V,far 
the true Hour-lines, 


The Stile of this Dial may beeither a Rod of | tron, or a gn 


"SISaLAT 


Bbb of | 


CCC _ CO 
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of Braſs. or Copper 'made.to/an Angle equal to the Complement 
of the Latitude, #238 d..30 m. equal to the Angle 12EF. 
ThiscStile nuſt'ſtand upon the: Hqur-line of. XII, iſſue from 
the Centre, and muſt point downwards towatds the 'South-Pale,as 
you ſeeinthe Figure3; and ſo ſhall jt ſhew the true hour of the day. 
And this is yourSouth Dial finiſhed. Now 5 


'4 7 0 


F PIPES —_—_— 


PR L i 
*. 


—_ 


19922 CHAR. VIE HM 
L i #7'h . __ 
For. the North Dial. —_ 
TR . 8 © 0 Oo 
1. T YT Pon the Dial Plain draw an obſcure down-right Line 
4A GH, repreſenting the 'Meridian, or 12 of the clock at 
midnig 4 — About, the middle thereof, as at K, draw a right Line 
perpendicular thereunto,as the Lige VI K VI. 

'2. With. 60d. of your Chord delcribe upon the Centre K the 
circle LMN O,& taking 38'd. 30mn.out of the Line of Chords,ſer 
them from L to P,8& draw the Line K P for theStile af your Dial. 

Now becauſe this Dial looketh towards the North part of the 

\ Meridian,to which in thoſe middle Latitudes without the Tro-; 
picks the Sup nevet cometh, therefore muſt the Hours «bout 

' midnight þe omitted, as 9, 10, #1 and 12 at night, and 1,2 and 

3 in the morning : ſo that this Dial is capable onely of the Hours 

of 4,5,6,7 & 8 m the morning, & of 4,5,6,7 & 8 inthe evening, 

3. \Lay the, farmer Table mage for the South Dial before you, 
and thereyou RT Ml that the Hourdiftantes of VHtaod 4V of 
the clock are diſtant from the Meridian 47 d. 9 m. Take 47 deg. 
9 m. from your Chard,and ſet them from M to 8,and from M to 4. 
and atfo from N'to'8;/and from N'to 4. Aloſering that the Hour- 
diſtances of VII and V arediſtant from the Meridian 56 d.42 min. 


* [take them alſo'out of your Line 'of Chords, and fet them from Mto 


7, and frotn M co'$, and alfofrottiN to 7, and from Neto 5. 
Laſtly; The Stile of the Dial miſt make at! Angle of 38 deg, 
30'm. equal to the Complement of the Latitude, and mult ſtand 
upon.the obſcure, Hqur-line of 12 at night, and muft pojnt up- 
wards towards the'Notth-Pole,aithe South Dials did downwards} 
towards the Sauth-Pole. A fo have you finiſhed your Dial, 
| | £115 O©'AP,'VIIT; | 
- .» Howto make an Eaft or Weſt Dial. 
T*Heſe Dial Phins Tying /in the very Plain of the Metidian 
Circle, in which Circle the Poles of the World are placed 
neither Polecan have any Elevation upon them , and rhtrefore 
the Hottrlihes tanweke no Angles at the Pole, and therefore the 
Houtdfoes do notmhett in a Cenere, butare [parallel 6nero ano- 
ther. ' $othat for'this'Dialthere will netd' tio Arithtnericall/Cal- 
culation, and therefore we will proceed to | ny 
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. 
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The Geometricall Conftruion of theſe Dial<. 
Jr +4: Fig. 1V; 


Lee ABCD be. a Dial Plain upon which you would draw an 
Eaſt or Weſt dire&t Dial: | 
1. Upon the point Cat the lowermolt cornerzit it be an Eaſt Dial, 
or upon the point D at the other lowermoſt corner, ifit bea Weſt 
Dial; with 60 d. of your Lineof Chords deſcribe an obſcure Arch 
of a Circle E F : then from the ſame Line of Chords take 38 deg. 
30 m.the Complement of the. Latitude of the: Place, { which is 
alſo the elevation of the EquinoGial Circle above the Horizon ) 
and ſet that diſtance upon the Arch from E to F;and draw the Line 
D F quite through the Plain, which Line ſhall repreſent the Equi- 
noCtial Circle. 
2. That you may the better proportion your Stile to your Plain, 
and that all the hours may come on and be at a convenient diſtance 
one from another, aſſume two points in the EquinoGtial Line, one 
towards the end D, for the hourof 11 in the Eaſt Dial, Corof 1 
inthe Weſt Dial ) as the point G, and another towards the other 
end thereof for the hour of 6,as the point Hz and through theſe 
two points, G and H,draw two lines at right Angles to the Equi- 
noGial Line, forthe Hour-lines of XI and VI a clock. 
3. Upon the point G with 60d. of the Line of Chords de- 
ſcribe an obſcure Arch of a Circle, ( below the EquinoGtial Line) 
as I K,ſerting thereon 15 d. of your Line of Chords, from Ito K, 
and draw the obſcure Line G K, extending ittill it cut the Hour- 
line of VI in the point L 3 ſo ſhall the diſtance L H be the height 
of the perpendicular Stile proportionedto this Plain. 

4+ he your Compaſſes to 60 d. of your Line of Chords, and 
ſerting one foot in the point L, with the other deſcribe an obſcure 
Arch of a Circle M N, between the Hour-line of VII and the Line 
GL. | | | 
5. Divide the Arch MN into five equal parts ( which 15 4. of 
your Line of Chords will doe ) at the points @@©O, and lay 
a Ruler from L to each of thele'points ©0©©O, and the Ruler 
ſhall cut the EquinoCtial Line DH in the points #x +, through 
which points draw right Lines parallel to the Hour-line of V1, 
as the Lines VII + VII, VIIL + VIIL, IX + IX, 'X + X, atid they 
(hall be the true Hour-lines of an Eaſt Plain, from Six io the mor- 
ning to Eleven before noon. | 
6. For the Hour-lines before VI, namely of IV and V in the: 
morning, you may put them on by transferring the ſame Diſtances 
upon the Equinodtial Line before VI, asthereis between VI, and 


the Hour- lines of VII and VIII after V, and through thole points 
| Bbb 2 draw 


279. 
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"draw Lines parallel to the Hour-line of Six, and they ſhall be the 
Hour-lines of IV and V in the oo © | by 
\ the hele' > (Ut, May &i 4 

a Sin ire? es of the juſt lengt of the Line H , 
or H L, fixed inthe point H, or ſome other part of the Line of 
VI, perpendicularly to the Plaiy, which will ſhew the true hour 
onely by the ſhadow of the very top thereof. — Or, ( which is 
better ) it may be a Plate of Braſs or Iron, of the ſame breadth as 
isthe diſtance between the Hour-lines of VI and IX upon the E- 
quinoQtial 3 which Plate muſt be ſet perpendicularly upon. the 
HoutLane of-VI; and ſo fhall it ſhew the hour by the thadow of 
the apper edge :thereaf:; and(ſo is your Dial finiſhes. 
8. If you would inſert the halſs;and.quarters.of hours into theſe 
Dials, you may, efiet ut, by dividing each ſpace Þetween 
© and © anthe M N into four equal parts, and fo transfer- 
ring thewo the. Equinatial Circle, as you did the whole houts. 
All which may be -platoly feeniin the Figure. 

lo the making of this Dial you have made two Dials, namely, a 
Weſt Dial as well as an Eaſt, for it is the ſame in all reſpects as to 
the Housr-diftancees and height of the Stile. —— Onely whereas the 
ArchE F in the Eaſt Dial (through which the EquinoQial pefſerh) 
was deſcribed oo the right hand of the Plain, upon the Centre D, 
in che Weſt Dial it multhe- defcribed on the left hand, upon the 
Cemre. GC : and the Hour-lines: of IV, V, VI, VII, VIILTX, X 
and XI in the Forenoan on the Eaſt Dial, muſt be VIII, v1I, VI, 
V, IV; WI, H.and1 inthe Afternoon on the Weſt Dial: ang this 
is all the Vagiation. | 

Arid here you may take notice that theſe five Dials laſt deſcri- 
bed, namely, the Harizontal, South, North, Eaſt and Weſt, may 
be made .upon a Stane cut in a Cubick form. 
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How to make an Upright Declining Dial in any 
 Latinude. | 


T: was ſufficient for the making of any of the five forementio- 
. ned ſorts of Dials , to kvow.onely the Latitude of the Place 
where the: Dial is jo ſtand ; but in theſe the quantity of the De- 
dination, 3nd the Coalt to which the Plain declinetb, is alſo necel- 
fary.;; ,avd beſides, thefe two being given, four other things mult 
be found before the Dial can be drawn. Fis. 
| I. The Haight of the Pole (or Stile) above the Plain. 
2. The Diſtance of the Subſtile from the Meridian. 
3- The Plains difference of Longitude. 
4+ The Angle that each Hour-line maketh with the —_" 


_— — 


— _ C— —— ro. —— 


[T. To find the beight of the Pale or - Stile above 


[38 d.3o tn. the ſame extent will reagh from the $ine of 60 deg, - 


Lia4s Of  Diabim. 'N 


bly w _ aad Tangents,/ and allo by the Lines on the ladex 


Wor” py Jar BE required iathe Latitude of.Londoe ( which 
$14, 390.) <A a Yours, Dial ning Ralbean 


30 deg, v T7 1 
The Arithmetical C KL ERS of this Dial. 


By the Tables of-Sines. 


the Plain. 
The Analogie is, 


Asthe vine of gbtep; - . ——— —= 10-06000 


is to the Sine Complement ofthe Latit 38 d.30m.— 9-79414 
SO is the Sine Comple nent of the Plain $ decl hg 664. - <4 937 58 


to the Sine of 54. 37 Min. L——C————— 9-73 167 
Which 32d. 37 m: is the height of the Pole, of ery. above the 
Plain. 


«4 


By the Line of Sines. \ii 
Extend the Compaſſes froth the Sine of *[s) deg. to the Sine of 


the Sine of 32d. 37 m. as before. _, 
And that 7 the height of the Pole ( or Stile Jaþgvethe Plain; | 


IT. To finde the PRE the _ froni 
the Meridian, 


By the Tables of "Wi ink Tangens, 
"The Analogie. | 
Asthe Sie of 90d. - 
sto the Sine of the Plain's Declination 30 &, — 9—6g897 


So is the Tangent of the Complement of the 
Latitude of the Place 38 d. 30 m. $.. T—_ 589286 


-49—00060/ 


tothe Tangent of 21 d. 20 th, _ m—_ 
Which 21 d, 20 m.is the diſtance of the Subſt from the Meridians 


Atl which thattbe here taught how to be found , both by = 


Byl 


MD” — — 


— —— ——— 


— 
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. By the Lines of Sincs and: Tangents: - 3032 H 


Extend the Compaſles fro hen Sige of 9od.to the Sige of Zo " 
the ſame extent wil reach m the Tangent of 33d: '30'm. to the 
Tangent of 21 4:20 min. The$ubſtiles diſtance from the Metidian,}.. 


I IL To ſing the Plaig's difference of Longitude. 
* \By the *F:ble'of Sines, © 
[The Analogie: 


As the Sine Complement of the _*.4 83d. 30m, - 9-7 9414: 
| Ligto the'Sins'of god, Lc —-Yo-0000 
So is the Sine of the Subſtile's diſtance from —— 9 $917 7 
the Meridian 21 d. 20 _ | iT 
i001; >11 3 19-59177 
— 9-79763 
dich 75 52m. is the Plain* s difference'of Longitude, 
—- _, By the Lineof ines. 


Exicha the Compalies from the Sine of 33d. 30 m. upwards to 
the Sine of go d. the ſame extent will reach from the Sine of 21d. 
20 be 40 the Sine of ” d. $20 m.the Plain s difference of Longitude 
as before, _ 


ATableo of the Hour-diftances - cemh | From the Plain's diffe- 
Dial declining either to ths Baſt or rence of Longitude thus 
Weſt 30 deg. 0c minutes. found, allowing 15d. of 


Latitade of the 'Phce Ft o: zo m. m-[. tom Faninath Rn 


Diſtance of Subſtile 8 Meri. 21"—-20 fo minutes of time » it 


Height of the Stiſe, . 32 —=-37 will follow that the Sub- 
Plains differ, of Longitude 38 —-52| tile of the Dial ( which 


— Of Dialing.” "Lt. 6 | 


Hours, Hovur-di, |. True +» 2 he Meridian of the 
foryhe'®| \\ [ances at. \ Hyur-ak” | ain ) muſt fall*/between 
ay the Equi- ſtances on a Hour-lines of 9 and IO 
o = nottial the Plain of 'the clock in the mor- 
= : ; | ning,becauſe the Plain de- 
_ Be" clineth Eaſtward : for the 
Iv vVITIS; Plain's difterence of Lon- 
V VIIi66 gitude falling between 30 
- HOU VIl51 and 45 d. { namely be- 
ww 7 | "wo tween the ſecond and 
a = y third hour's EquinoQial 
The Place | of the diſtance)there will be two 
x 11s compleat hours and 32 m, 
xt Tz3 Wherefore makea Table| 
XII x11;z8 of the Hours fie for the| 
I Xl53 Plain, asis here repreſen- 
IF X68 tedto the Eye, in which, 
MN Ix/83 againſt the Hour of XII, 


ſer | 


Ou — 


Liz 6. 0 Dal 38 | 


ſet the Plain's difference of Longitude 38d, 52 mig. from which © 
fubſtrat 15d. and there will remain 23d. 52 mig, hich 4 
[gainſt the hour wk and gun d. 52 m. on 15 deg. and, 

there will remain 8 d. 52.mjn. which-ſay againſt the heyr of X, and 
ab < oe: then 13 dowrite gh, Prog we, tract! 
'8d. 52 m. from 15 d. then will there remain 6 d. 8 m. which ſet a- 
/bove the word Subſtile : to which the continuall addition of 15 d.; 


(will give you the EquinoGial Hour-diſtances of each hour, as in' 
[the Table. Which Table being made, the next thing will be 


& 5:02 4.12 Int [:.4}3b iores WP #3 ac x | 
IV. To find the Angle that each bour maketh with 
tbe Subſtile. it Deed I 

8 Wu O07; 71 > :; 0328; 

By che Tables of Sines\and Tanpents,  // . * 


$289; 1 , 


As the Sine of 90d, ———————-— 41000 
is to the Sine of the-height of the Pale c_—_—_ oft © Satd Ti 
| the Plain 32d. 37-min. BYTIDDOT TE 
Sois the Tangent of the EquitoGial diſtance of F —  9—19312 
| thenexthour to the Subſtile,viz. X,8 4/52 )/HÞ ————< 

to the Tangent of 4d. 49 min. — 4iiiln_ 8—92472 
| Which 4 deg. 49 mig. is the diſtance of the Ter briTwo a clock 
| Hour-lines from the Subſtile. $6 again, 1 to on 17 

Asthe Sine of go d. ——— _ ——— 10D 


o 


to the Sine of the Stiles hejght 22 8. 37, m. —— 9—731 FG 
So the Tangent of the ntxe Equia. dift, 23 d. $7 m.- "9-645 | 


to the Tangent of 13'd. 25'm. ———- g—37745 

| Which 13 d.'25 min. isthe diſkayce of the * -lines of Eleven'} 
and One of the clock from the Subſtite.* And fo of att the reft, as 

| in the T able. ' my 


— 


| 
| 
| 
| 
| 


By the Lines of Sines-2nd Tangenes, 


. 
Po - fy -—— <= = - ——— 
= ws ——»- = 


1 This Table may be'made more eaſilyby the Lizesof \Fines and | 

| Tangents by one opening of the Compaſſes in this-manner., - -- ' | 

| Extendthe'Compales fram the Sine of 90 d. tothe Sine of 34 q 

| 37 m. { the height of the Stile, ar Pole\'aboye the Plain: ) Th 

| fame exterit will reach'fromithe Tangetit'of 8 d2F2mt. -( which is 

the EquineQial diftarice of Ten and Two pf the ctock') to th 

| Tangentof 44. 49 m. the Tangent of the.true *diftance of th 

{ Hour-lines of Ten and Two of the clock upon the Plain. — An 

the ſame extent will reach alſo from 27 d. 52 m-t6 13 d. 25 m. th 

diſtance of the hours of Eleven and One. — And from the Tan 

gent-of +38 d, 52 m..to the Tangem mat a3 d. 39) Mi To 3p di | 
anc 


- —— - 
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Of Dialing. © Lis6 


| -JasO, forthe Centre of your Dial, 


|Subſtilar-line of your Dial, _: 


1Line O X, for the Stile of the Dial. 


|clining Plain, are diſtant from the Subſtile 4 d. 49 m. take 4 d. 
49 m. from your Chord, and ſet them nk Vto 10, and draw the 


to 11, and draw, the line I, forthe Hour-line of Eleven. 

Again, | | 
#23d. 30 m.? (12) fOr2XII 3 { Twelve 
36.--26-,'\|out of -.. | 1 &4O| 11 S | One 
54 —21T your 21510 21 © [Two 
"78 —44' ; Line, | 3 Sj2.,3110 441 Three 

i], Tak } 319; {of Chords, [5Jo 9IX 15 Nine 7 

| 0H $13 146) , favd ſeri; }.B 6.9 10,2 VNLLE Eight 

1! 4 (214-30, them..,.- hs 7VIL [:g,4Seven 


ſtance of Twelve a clock from the'Subſtile. And (0'of the ret, 
as in this Table, | % ' 
. The Geometrical Confiruftion of thi Dial. 
| © .t 13? G11, * 13031 .c 

m 2 | 'Fig, V. 6 - FI; 

I. Upon the Plain you intend to deſcribe your Dial on, draw 
a down-ri Rr perpebdicyles Line Q.P, For the Mexigian anU 
Hour-line of XII. oo «nfs « | 
2. Towards the upper part whereof, as at O, \aMpt a point, 
3. With. 60d; of your Line of Chords, upon O, deſcribe an 
obſcure Semicircle R$ T. 

4. Laying your Table before you, and' there finding the di- 
ſtance of the Subſtile from the Meridian to be 21 d. 20 m. take 
21 d. 20 m. eut of your Line of Chords, and ſet them fromS to V, 
if the Plain decline Eaſtward, as here itdoth; or from Sto W, if 
the Plain had dedlined Weſtward; and draw the Line O V for the 


"5: Finding by your Table the | height! of the Poletor Stile a- 
bove the Plain.tobe 32 4.37 m. take that-number of: degrees out 
of your Line of Chords, and ſet them from V to X,and draw.the 


We boring by your Table that the Hour-line of X of the clock 


in the Eaſt declining Plain, ox. of. Il of the clock in the Weſt de 


LineO 1o X, for the Hour-line of Tendf the clock. 


\7+ Take13:0.,25 m. ps pieour Chord, and ſet them from V 
EL, 


$J0.—35: tor 1... 5[*f 5 V | 
73/53 $.i: jo 3:4 44 1041V | ; Lf oar, 


And ſo is your Dial finiſhed. 


The $tile miſt ſtanddireQMy tpon the Subſtile, and muſt mike 


an 


L1s. 6. ; Of: Dialling. 


an Angle therewith-equal ro the Angle XOV, namely 32 d. 
37 m.-equal to the height of the Pole above the Plain, . 

The Wet — Dial is the ſame as the Eaſt decliner 5 onely 
the Subſtile muſt ſtand on the contrary fide of XII to what now it 
doth, and the names of the hours muſt be changed, ( all but 
ns for XI muſt be I, and X muſt be II, &c. asis before 
hiote | 

And. in. making of the South Dials you have alſo made the 
North Dials : for the South Dial being turned upfide down, ſo 
that the Stiles thereof may point upwards tothe North-Pole, and 
the hours about Twelve at night omitted, the North Dials are alſo 
finiſhed. And now I ſhall proceed to ſhew you 


ti te lt — ti... 


CHAP. X. | 


How to draw a Dial upon an upright Pltin, de- 
clining many degrees towards either the Eaſt or 
Weſt whereby the Pole will bave but ſmall Ele- 
vation, ( and conſequently the hours run cloſe to- 
gether ) ſo that the Centre of the Dial muſt 


C of neceſſity) be omitted. 


R an Example of this kinde, let us ſuppoſea Plain beholdiog 
the South to decline therefrom Weſtward 85 d. wherefore 
obſerving the former Rules and Canons, the other Requilites will 
be found to be as in this little Table following, vis. 


d. m: 
Latitude of the Place -———-— 51—30 
Declination Weſtward 85—00 


Thes Diſtance of the Subſtile and Meridian——— 38—23 
Height of the ( Pole or ) Stile ——>—— 03—06 
| Plain's difference of Longitude —-—— 86—15 


Theſe Requiſites being obtained as afore taught, either by the 
Canons of Sines and Tangents, or by the Lines of Sines and I an- 
gents upon the Index, the EquinoGtial Hour-diſtances ( by the con- 
tinuall addition of 15 d. for an hour ) will be found as 1n the ſe- 
cond Column of this Table, and the true Hour-diſtances upon the 
Plain to be ſuch as is expreſſed in the third Column, in which ( by 
reaſon of the greatneſs of the Plain's difference of Longitude) the 


Hour-diſtances near the Subſtile fall ſo near together, that ( ex- 


Ccc cept| es 


—_—_—_— 
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South Yedining Welt — 85:00) -.cept they be extended far 
Diſt. Subſtile and Merid.- 38-43| © from the” Centre ) they will 
Srile# height +2 —-.03-06] have no? competent «Ciftance 
Pl. differ. Longitude——06-08| ( or ſpace)betwixt eachother. 
"TH [Equinotial | Trae Whereforethe old whual way 
Hows! {4jftancts- © © [diſtances|> hath bethro draw the Dial us| 
1D 1D; |. P92» large Floor.(orthi like) 
ils gppachfonnen ed and to cut-off the Hotlines, 
+ 3293133 1238}. {fo many'as are neceſlary ) 
Yo 7! 9p 9]: Stile and''Subſtile alſo, rilll 
1.05% 11.3514 30) :they will competently fill the 
IN |41 05,2  042]- Plain wp0h Which the-Dial is 
VII [26 O5.T 31] to bedeſcribed. 
VIL /11 050 39} + To prevent-whieh<rouble 
The Subſtile's place _ | and inconvenience alſo, I will 
vi [13 5510 13] | fhew you how ſuch Dials that 
Y ins 55/1 04| have great Declination ( after 
IV_-123 Kh. 5512 GG \the common Requilites are 
"HF 148 " 55/3 33 1 obtained )tnay be'drawn, and 
M: 63 v\\556. 1.20}! that.in-a hittle _—_ » Which 
I a 4. AW 5 F 28 ma be Ll mented.or dimi- 
as 6 Me wad EN oied Scafion ſhall re- 


quire.”..And thugquikting Catcnlation, I fall; proceed to 
The SL Projefion of this ( or the like ) 
Dial. #60 a0: 
F Ig, VI. 


1. Draw a right Line A B perpendicular to one fide of your 
Plain, and towards the right hand, becauſe the Plain declineth 
Weſtward; and with 60d. of your Line of Chords deſcribe an 
obſcure Arch of a Circle C D E, and upon it (from CtoD ) et 
off 38 d. 23 m. the Subſtile diſtance from the Meridian, and draw 
the Line A D for the Subſtile, quite through the Plain. 

2. Outof yourLine of Chords take 3 d.-6 m. the height of the 
Stile, and fet them upon the former Arch-from D to E, and draw 
the Line A E forthe Stile. | 

3. Now ( becauſe the Stile is but of ſmall Elevation, viz. but 
3 d, 6 m. )draw another Line ( as'G H)) parallel to the Line of 
the Stile A E, at ſuch convenient” diſtance as you ſhall think fit 
which ſhall be your Augmented Stlle. | 

4. Aſſume any two points inthe Subſtilar-Line A D, at ſome 
convenient diſtance to each other; as R and, -and through theſe 
two points draw two infinite right Lines, both of themat right 
Angles to the Subſtitar-Line A D, asthe Lines z z, and x'x. 


5. From the Point'R with your Compaſſes take the —_ di- 
| fb 7 ance 


—— 


= ———— — 
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ſtance ta the new IT Stile G H, and ſet that diſtance updn 
the Subſtilar-line from R to K — Alfo from the Point $ take the 
neareſt diſtance to the new augmented Stile G H, and ſer that di- 
ſtance alſo upon the new augmented Stile from Sto L. 

6. Upon theſe two Points K and L with 60 deg; of the Lide of 
Chords deſcribe two Semicircles,and in either of them ſet off 86 d: 
s m, the Plain's difference of Longitude as fromR to M, and 
alſo from Sto M ; both of them on the ſame ſide of the Subſtil4r- 
line on which the firſt perpendicular Line A B was drawn. 

7. Divide either of the Semicircles lalt drawn into 12 equal 
parts, beginning at the Point M, at the Points 99, &c. which 
15 d. of the Line of Chords will effe&t. h | 

8, Lay a Ruler tothe Point L, and the reſpeQtive Points 090, 
ec. iti the Line, and the Ruler will cut the Line X X in the Points 
*&#, &c.—Alfo lay a Ruler to K, andthe ſeveral Points ©&Q, 
&c. and the Ruler will cut the Line ZZ in the ſeveral Poiats 
XXX, Oc. od 
_ Laſtly, Lines drawn from the firſt point # in the Line zz, to 
the firſt point # in the other Line x x, ( which the Subſtilar-line 
will dire& you how to doe) theſe Lines ſodrawa ſhall be the true 
Hour-lines proper for the Plain, and will appear asin the Figure, 
and be at a competent diſtance one from another, without having 
any relation at all to the Centre. 


South declining Weſt 
South declining Eaſt "SF DS 
\ 2.4North declining Weſt{ 75 **87ees 5 
North declining Eaſt 


onely by changing of the names of the Hours,and placing the Stile 
on the contrary (ide of the Line A B, for the South declining Eaſt : 
— and by turning of the Dial upſide downwards , for the two 
North Decliners,lo that the Stiles may point upwards to the North- 


Seion. 


CHAP, XL 
Concerning diret# Reclining and 1 nclining Dials. 
1, Of Eaſt or Weſt Reclining or Inclining Dials, 


OR the drawing of theſe Dials, the beſt way will bets refer 
- them to a new Latitude, where they may betome nupright| 
declining Plains 3and that may be known thas : For, 


Now iti the making of this Dial you have made four Dials, viz. 


Pole, and the hours about midnight omitted, 3s in the former | 


Tt Ccc 2 I, The| | 


et re tt ee ear li... 
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1, The new. Latitude will always be-the ſame with the Com- | 
plement ofthe Latitude/in which the Plain, reclineth, And,| | 
The new _Deflination10.that new. Latitude will bealways | 


' the ſame with, the Complement.of the, Plain's Reclination. 
| Sothat in the Latitude of Lowdon 51 d. 30 m-if an Eaſt or Weſt 


what Latitude that. Plain ſhall be an upright declining Plain; 
of the known; Latitude. 


, F . 


ment of (35 d.) the.Plain's.Reglinatjon. 


55 d, that Dyalſhall be a true, Dial far ap; Eaſt or Weſt Plain that 


taken notice of, vis. | 
That in all upright declining Plains the Hour-line of 12 a clock; 
is a perpendicular or plumb, Line; fo, the, Hour-line of 12 in all 
Eaſtand Weſt reclining and inclining, Plaigs muſt be an Horizon- 
tal or level Line, as the Line gf 6 a clock isin the North or South 
Plains. | | 
And note alſo,that the Stiles of all Eaſt apd Weſt rec[ining Plains, 
mult point upwards towards. the North-Pole, ( in,theſe North 


point downwards towards the South-Pole. 


ning Plains. 


| Forthe drawing of Hour-lincs upon theſe kind of Plains, it is; 
requiſite to rcter them to a new Latitude, in which they may be 
Hovzontal Plains z which may be thus done : For, | | 
x, It the Reclination of the Plain be leſs then the - Comple- 
ment of the known Latitude, ſubſtra& the Reclination out 
of the Complement of the known Latitude, and the Re- 
___mainder ſhall be the new Latitude. 
So, a South Plainin the Latitude of 519, 3o m. reclining 20 d. 
ſhall be an Horizontal Dial.ia the Latitude of 18 d.3o m. for 20d. 


for the new Latigude. - So that. an Horizontal Dial mage ( by the 
Rules before going ) for the Latitude of 18 d.30 a1 Wb "Alm 

fora South Plain reclining 20. in the Latitude of 51 d. 30 m. 
| 2. If the Reclination of the South Plain be greater then the 
Complement of the known Latitude, ſubſtra& the Comple- 
ment of the Latitude from the Plain's Reclination, and the 

+1 Remainder ſhall be thenew Latitude: | 

So, a South Plain inthe Latitude of 51 d. 30 m. which reclines 
68 d. ſhall be: an Horizontal Dial in the Latitude of 29 deg. 


| [Plain ſhould recline from.the Zenith 35 d.; and you would know in|, 


-_ — v-- 


| 1,, ThenewLatitudeis 38d, 30 m. which is the Complement|| 
| 2, The new.Declination will. be, 55, d.,- which is the Comple- | 


So that if by the Rules of- the, twp fapegoing Chapters you do| 
make an upright Dial for the Latitude, of 38 d. 3o m. declinipg|' 


reclineth 35 d. jn the Latitude of 51d. 30m. Onely this is ta be] 


Latitudes): apd the Styles of-all Eaſt and Welſt,inclining Dials muſt 


I I. Of diret# South Rechning. and North Tncli- 


being ſubſtracted from 38 d. 3o m. there will remain 18 d. 3om.| 


| 30 Mm, 


— 


30 m. for it you ſubltract 39d. 3om. the Complement of the | 
known Latitude, from 6B 4. the Plaih's Reclinatiog; there'witfre | | 
main 29d.zZzom. And (o an Horizontal Dial made for the Lati-! 
tude. of 29 d, 30m. will ſerve for a South Plain reclining 68: deg. | 
ia the -mtude of 514.30 m. 


3. If the Reclination of the South Plaia be equal to the Com-|. 
plement of the known Latitude, then dqth ſuch a Plajn lic 
direCtly in the prime Vertical Circle, and parallel tothe, Axis | 
of the World; and ſo the new Latitude 1s cod. 00 m. [/ 

Wherefore the Pole hath ho Elevation above ſuch a Pham, aed | 

a Dial for ſuch a Plain muſt be made: in all reſpe&s as an Eaſt of | 
Weſt Dial-is made 3 onely the Hour-line of Six' in the-Eaſt'or 
Welt Dial muſt in this be the Hour-line of Twelve, and the:E- 
quinoCtial Line in this Dial muſt be the ſame with the' Horizontal 
| Line, and the height ( or rather breadth ) of che Stile muſt 'be'(e- 
qual to the diſtance that is between the Hoar-lines 6f Twelve'and 
Nine or. Three. rod ove TAre 
The North Inclining Dials are the:ſame with the South Re- | 
cliners oppoſite to them 3 onely the naming of the hours 'muſt be 
changed : And for the Stiles, if the North-Pole be'tlevated upon 
the reclining Plain, the South- Pole muſt be elevated upon the in- 
clining Plain oppoſite thereunto, and the contrary; + 0145? 


FI. Of dire## North Reclining and South" In- 


clininig Plains. 
| {= 


Ls 


Theſe Plains alſo muſt be' refctred to a new Latitude, w ere 
they may become Horizontal Plains3 which may thus'be'pet- 
formed : or Re dtd my wane 11d" E344 

1. Adde the Complement of the known Latitude and the Re- 

clination of the Plain together, the Sum of them fhall' be the 
new Latitude, as, 

Thus, in the Latitude of 519. 30m. a North Plain reclining 
20 d. will be an Horizontal Plain in the Latitude of 58d. 30m. 
for 38d. 30 m. the Complement of the Latitude, added to 20 d. 
the Plain's Reclination, make 53d. 30m. And fo an Horizon- 
ral Dial made for the Latitude of 58 deg. 30 m. will ſerve for a 
North Dial reclining 20 d. in the Latitude of 51 d. 30 m. But, 


2, If the Sum of the Complement of the known Latitude and} 
the Plain's Reclination do exceed go d. ſubſtrat the ſum of 
them from 180 d. and the remainder ſhall be the new Lati- 
tude. | 

So, a North Plain in the Latitude of 51 d. 3o m. reclining 68 d. 

will be an Horizontal Plain in the Latitude of 73d. 3o m. for if | 

you adde 33d. 3o m. (the Comp. of the Latitude) to 68 d. (the 

Reclination of the Plain )the ſum of them will be 105 deg. 3o mz 

which ( being above 9o d.) take from 180 d. and the — 
Wi 


ER "= 
' 
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upon many Polyhedronick Bodies, cut out in Stone and Timber. | 


|ſeaſon. 


will be 734. 30m, And an Horizontal Dial for that Latitude 
will be a Dial far a North reclining Plain 68 d. in the Latitude of 
SI d. 3O ms. 


3. If the Reclination of the North Plain be equal to the Lati- 

"tude 51d. 30 m. ( in our Exarople ) then the Reclination of 

. the Plain and the Complement of the Latitude added toge- 
ther will make god. for the new Latitude. 


So ſhall ſuch a Plain lie parallel to the EquinoGtial in the Sphere. 
And to make a Dial for ſuch a Plain, you have no more to doe then 
todivide a Circle into 24 equal parts, and drawing Lines from the 
Centre tocach of thoſe equal parts, they ſhall be the true Hour- 
lines for ſuch a reclining Plain. — And for the Stile, it is to be no 
other then a ſtraight Wire ſetup right in the Centre of the Circle, 
and ſo is your Dial finiſhed:. - | 
And thus have Iſhewed you how to deſcribe Hour-lines upon 
all forts of upright Plains, both dire& and declining, ( which of all 
others are the moſt uſual Yin any Latitude, and that by the moſt 
exatt and abſolute way,namely by Calculation, which for exaftnefs 
exceedcth all others: As alſo upon all dire& Eaſt, Weſt, North and 
South reclining and inclining Plains, whereby Dials may be drawn 
Atd now it may be expeRed that I ſhould,fay ſomething of Decli- 
ning reclining or inclining Plains:but having treated of theſe at large 
in a particular Treatiſe of Dialling, (performed three ſeveral ways, 
namely Arithevetically, Geometrically, and na, ) lately 
by me Publiſhed , 1 ſhall ſay no more of Dialling inthis place, 
but for farther ſatisfaQion therein refer you to the forementioned' 
Treatiſe. But before I conclude this Book, I ſhall ſhew you ſome 
other ways whereby the Hour may be obtained, not onely by the 
Sun in the Day-time, but by the Fixed Stars alſo in the Night- 


—  —— 
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| CHAP, XII. 


How' to find the Hour of ?he Day by help of ; 
Walking-ſtaff (or orber” fraight thing ) divi- 


ded into 10 or 109 equal parts : 


=y 
Our Staff or other ſtraight thing being divided firſt into 10 

X equal parts, andthen each of thoſe into 100ther equal parts, 
ſo will the Staff be divided into 100 equal parts 3 which being ſo 
divided and figured, erect Perpendiculars upon ſome plain level 
ground, and note the place where the ſhadow terminates. Then 
with your Staff meaſure. the length of the ſhadow thereof in Stabes 
Lengths, and hundred, parts of one Length, according as it is nuim- 
dered. | | oo \ 
This done; in the following Table ſeek the day of the Moneth 
( or the neareſt thereunto ) and. calf your eye along that line a- 
ainſt which the day of the Moneth ſtandeth, till you find the 
o_ of the ſhadow of your Statt 3s you meaſured it upon the 
Ground : which found, { or the neareſtto it) at the top or un 
of the Table you ſhall: find the hour of the day either before or 
after Noon. 


- Ne. nn: p- , 
390 Of Drilling. Ls, 6{ 
A T able by which you may find the true Hour of the | 
Day, by a Stuff (0: the like.) divided into zo {| 
| Or 100 equal parls.” . 
= (Before nos || XI -j' X- *IX vim Vi) vi | : 
S After noon All | 1 | ll | I v | V | VI It! | 
every htth day HHH: 4414 ol2S9 » 4H 37 
Gf the year. [[s2*8 FRE *& 484616: 
= a] LW I” 5510 60Jo 750' 341 9713 C| $5 74 
Tk 16% = © $6] 61Jo 750; 3511 93/2 115 80/ 
AC 11211 2 © $610 61ſÞ 7b 36/1 953 415 gol 
26] [26- Oo $710 626 7711 28't 983 1216 = 
& I 'o $9]0 640 7gſr 41/2 2/3 2116 $2 
> 1616 © 61Jo 666 8111 44/2 B83 3517 11 
S Joni 0 636 6806 83)r 48 143 517 86 
61116 <0 66] 7rſo 8611 53/2 243 7319 6 
Pty |* 69 746 got 592 344 910 78, 
261126 oO 73l0 78 gall 66.2 47/4 26113 84 
21]|1 oO. 77]o B2v g8! 742 62/4 81119 63 
— 16116 oO 8210 87/1 ar 84/2 315 a2[35 80] 
= JoJ1t lo 8b 92/1 9\1 953 3j6 23,86 40 
» J</ $]Þ*(ElÞ 93Þb 98: 161 83 37 43 
1}hh21\®|lþ gg] 5/8 23/1 22/3 65 22 
26] [26 I 6{[ 12/1 31/1 404 71 18 | 
21] [1 1 13]; 201 4oſt 604 6ol18 17 
|= )16]|6 /£\]r 27]; 28s 5o[1 845 3136 37 
= JLI|[HIO Bis 2oh 3718 612 136 27] 
S/ 6 15 2 I 4olt 48s 73/2 4717 63 
I by [| 5111 59/1 87/2 899 73 
261129) ||1 63) 72.2 21a 41/113 30 
( I I 7611 862 I9'2 8120 4 
> 16] [6 'jt 8gſa ol 238'3 92 
5 J11 lo 2 4x I7/2 61/3 8 
2} 664 &{12 2112 352 844 62 
_ x 21 5 2 39|ſ2 $53 11/4 59110 g8 
(281284, 112. 58/2 763 395 18114 51 
21] Y || 79/2 993 715 890 81 
= J16.16 /Z||]3 oz 214 55 68134 37 | 
E IT [x1 - 3 213 464 407 60/82 84 | 
=/ © 162113 413 684 768 
I hi\T 13 60'3 915 119 
(C26 6)"||3 764 95 42/10 
221] J& | g14 255 66/11 
2 66 $þ 3 974 335 mr 
A C1 4 I4 375 9gor2 | 
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T he Uſe of the T able, 
by Examples. 


7. Suppoſe that upon the Sixth of ay I ereCt my Staff perpen- 
dicular, and meaſuring the length of the ſhadow thereof, 1 find the 
Shadow to contain two times the length of my Staff, and 24 parts 
more. Whereforel look in my Table firſt for the 6. day of May, 
which I find in the firſt Column of my Table 3 and caſting my eye 
along that Line towards my right hand, I find 2. 24. over which at 
the head of the Table there ſtands VII V 3 which ſhews that it is 
VII of the clock in the Morning, ( if you made your obſervation 
in the Forenoon) or V in the Evening, (if your obſervation were 
in the Afternoon. ) 
In like manner, if this obſervation had been made upon the 16.0f 
July, and the length of the ſhadow the ſame, viz. 2. 24 parts, the 
hour would then have been the ſame : for by the Table you may 
plainly ſee, that one and the ſame Line ſerves both for the 6. of 
May and the 16, of July3 and allo the ſame Line that ſerves for 
the 21. of February lerves allo for the firſt of Ofeber, which days 
are of equal length. 
Example 2. Again, Upon the 16. of April, (or the 6. of Angſt) 
[ erect my Staff, and find the length of the Shadow thereof to 
contain once its length, and 3o parts more. I look in the Line 
that ſtands againſt the 16. of April, or 6. of Auguſt, for the length 
of my Shadow, viz. I. 30. but I cannot find it, but the neareſt 
thereunto is 1. 33. over which there ſtands IX and III; which 
ſhews the neareſt hour to be IX in the Morning, or II in the 
Afternoon. 

Now becauſe the length of your Shadow was leſs then the Num- 
ber that you found in the Table, you may conclude that if it were 
in the Forenoon, that it wasa ſmall matter paſt 9, becauſe the 
Sun was higher then you find ia the Table, and ſo conſequently 
the Shadow ſhorter : But had it been in the Afternoon, it had 
wanted a ſmall matter of 3 in the Afternoon, for the reaſon afore- 
ſaid. 

Example 3- Again, Upon the 26. of 2ay, or the 26. of June, 
[ find the length of the Shadow of my Staft to be once its length, 
and 20 parts more. If I ſeek for this length againſt my day, 1 
cannot find it, but I find 1. i. in that Line to ſtand under IX and 
II, which is toolittle 3 and I find in the ſame Line 1. 38. to ſtand 
under VIII and IV, which is too much : wherefore I take 20, my 
odde parts from 38, the greater number of parts, 18 parts. .Then 
ſeeing that the length of the Shadow in one hours time increaſes 
37 parts of a Staff, I ſay by the Rule of Proportion, 
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{hall be made to appear. 


If 37 parts of Shadow give 60 min. or one hour, what ſhall 20 
parts of Shadow give ? 


parts min, parts min. 
As 37 is to 60 So is 20 to 32 
20 


37 ) 1200 (32 


II 
90 
74 
16 
So that you may conclude the hour to be either 32 minutes paſt 
VIII in the Morniog, or wanting 32 m. of III in the Afternoon. 


in the inthe 
7 Morn. Aftern- 
anuary 16, 3-21 XI I 
Ri 26 E = 2- 2 thehour\X I 
And JMarch 11( 28 Jo. gf will be {IX F411 
_ April x2 ot the 3-654 either /VII V 
upon /Decem. cr (Stadon e.g Xl I 
May 11J © \ >-63 Jthe hourwill be Xl at nos. 


And thus much for the Uſe of this Table. 


CHAP. XIIL 


How to find the Hour of the Night by the Fixed 
Stars. 


: FE OR this purpoſe the two following Tables are ſubſervient. 


The Firſt whereof containeth the Right Aſcenſion and Semi- 
dinrnal Arch of 80 principal Fixed Stars, fo orderly placed, by 
their difference of Aſcenſion, that at all times one or other is either 
Riſing) Setting, or upon ( or near) the Meridian. 

The Second ſhews the Right Aſcenſion of the Sun for every day 
of the Year. And the Uſes of theſe Tables is twofold. For, 

Firſt, They dire& you to find at what hour and min. any of the 
ſaid 8fars in the firſt Table will be upon the South part of the Aeri- 
dian : Or, if you ſee any of them upon the South part of the Aeri- 
dian,they will dire& you to the howr of the Night. 

Secondly, They ſhew alſo at what howr and mie. any day in the 
year any of the ſaid Stars do riſe or ſet : So that ſeeing any of them 
riſing in the Eaft, or ſetting in the Weſt, you may from thence com- 
pute the exact hoxr or time of the Night. As by Examples following 
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AT able ſheming the Right Aſcenſion and Semidiurnal 
@ Arch of $Q of the moſt eminent Fixed Stars in 
Hours and Minntes. 


igh 
faces ug Arch | 


Ddd 2 


ight Semidiur- 


A T able 


Names of the Scars ks "= | Names of the Stars - 

_ 5 OM. 2 1007 
TS ; [h-m.[H., M-|| "i. o 

$chedu in Cailiopa 221Sers not} Hydra's Head 
Southermoſt in Whale*s Tail ſo 27] 4 | Lion's Heart J 
Scar in the Hexion of Caſſiopea Þo 37|Sets not} in tbe hin. part of Lion's Neck 
Girdle of Andromeda gilto 6 | Lion's Tail 
Calliopea's Knez 5|Secs not] Virgin's Girdle 
In the North knot of X i 14/4 45 |  Vindemiatrix 
Former Horn of the Ram 1 36/7 39 | Virgin's Spike 
Belly of the Whale 1 36/4 56 | Arcturus 
Hindermoſt Horn of the Ram [1 37/7 49 | Bovtes left Shoulder 
Andromeda's South Foot |1 4 «|Sets not} Sooth | Bulancs 
Bright # in the Ram's Head [t 49]8 7 | North v 
MiddtemoR # in Ram's Tail | 56/7 53 | Bright in vhe Crown 
Whale's Jaiv 4515. 45 | \Bright # inSerpent's Neck 
Meduſa's Head, Algo/ 2 47|Sets no-| 'Scorpion's Heart, Antares 
Perſeus right Side 2 51 _ = _—_—_ right Shoulder 
Brighteſt of the 7 Ks P/tiadel3 28 I eft [4 
No Eye of <4 Bull 4 97 44 | [Right S420 a 
South Eye, A/debaran 1717 . 27 | |Hercutes Head 
South Horn of the Bull 32/7 43 | |Ophiuchas Head 
The Goat 4 521Sets not lBr:gh * in the Dragon's Head 
Ocion's Foot, Rege/ 4 5915 14 | jBright x in the Harp 
North Horn of the Bull 5 6/9 © | [Vulcure's Tail 
Foremoſi Shoulder of Ocjon 816 32 | Swan's Bill 
Firſt in Orion's Girdle I6/s 57 | Bright # of the Vulture 
Orion's Head a - 11/0 | — Wing of the Swan 
Sourh Horn of the Bull 1 1 | Uppermol { 
Second in Orion's Girdle 5 20/5 52 | \Lowermott Horn of the Goat 
Lowetmoſt in Orion's Girdleſs 24/5 49 | Swan's Brealt 
Auriga's right Shoulder s 3Z6jSers n<t Waterbearer's left Hand 
Following Shoulder of Orion |5 39] 39 | Swan's Tal 
Right Hand of Ocion 5497 21 | Lowermoſt Wing of the Sivan 
The bright Foor of Gemini |6 19/7 32? Waterbearer's left Shoulder 
The Great Dog, Sirius - [6 3'1+ 3 Cepheus Gudle 
X int heBelly of the great Dog6 5513 21 | [Pegaſus Mouth 
X near the Great Dog's Earej7 7/4 5% Wate:bearer's right Shoulder 
The Little Dog, Procyow |” 226 32 | |Fomabam 
Lowermoſt Head of the Twing7 26/9 #4 | |Schear 
Bright #inthe Deck of the ſhig}7 5413 42 | |A4archab @ 
North = 8 23]8 14 | |Andromeda's Head | 
South C Ajelus 2577 50 | [Bright # in Caſſhopei's Chair 
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| Lis, 6. 


A T able 


ſhewing the Sun's Right Afcenfion in Hours 
and Mimaes fr every day in 1p Tear at Noon, 


. 
«4. a.aM. 2. ny, Ct iask 


oxh 


Ja, |F-bru, March |A April | 1 May | June | July Aug. | Sept. |Octod. [Novem,|Dece. 


19 35 
i9 39 
19 44 


21 
21 
21 
19 4821 
19 5221 


47 
51 
55 
59 


23, 32{l 
23 36 
23 40 
"2.4 


20 © 
20 4 
20 9 


19 $6122 
22 


22 
22 


22 


223 4 
6:23 1 


I 
I 
10,23 5511 
14 23 581 
I 


180 


243 


1415 
1815 
2215 
2615 


3015 


2917 


4 
17 
367: 


24g al 


28/9 3011. 2311 
3279 33.11 27) 
37,110 31 
4019 41H 34 


36 


H MJH MIH MJ MH MIH_ MjH MH \ 1] MH _M|H MjH M 
43/23 294 


26/11 19113 {$425 £ 


13 1515 17 
13 18115 21 
13 2815 25] 


3 1215 13 


17 16 
17 --24 
17 25 
17 29 
I7 34 


| 


2 


50 


4017 
4417 
48)7 


57 


11'4 56] 9 


44 


48 4 


52] 9 


9 q5ji1 $082 
i1 41/1 
$211 4 - 
9 $6liL 
010 'o|t1 


483 3 
5143 


34115 37 


27115 2917 39. 
30115 44 +3 


15 41 
12 15. 4917.5 


17 48 
(17.53 $52 


_ 15 


13 
14/20 30 
19,20 34 
16 2c 20 38|:2 3910 
17.20 42122 4412 
20 46122 47]0 
20 51122 51 
20/20 55122 5510 


+ PE 
25 2T 1512 


9 


2:20 22 
20 26 


22 
22 
22 


22 
22 


21.0 
250 
2919 
330 17.2 
36'0 


541 
92 
132 


202 


11$ 
518 


1018 
14183 


381 _ 


410 > 3/11 
810 7.11 
12/40 10/12 
16,19 1412 
2C|10 18'12 


»Þ) 
59 


46! 
59 


13 
13 
3113 


57/16 


15 _ p 
15 54118 6 
53.75 58118 10 
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2118 15 


18 


26j21 19 
27]21 23 
28[21 27 
29128 31 
30121 34 
31121 38 


25 
23 
23 


9]22 590 


23 3 
23 bo 


1716 
316 
256 
296 
34 
42 


46 
50] 


22 


; 438 


3816 478 4 


51.5 
553 


8 24ſ[10 21 
2618 281140 25/12 1 
315 32j10 29 

33'S 30610 32 
5 398 4910 35/12 


I'2 


I'2 
12 


ral's 24 
18 28 


4 


$3 
56 


10 39/12 
10 43/12 
10 47,12 
I0 $012 


593 5910 5412 


2 


77 


117 
16 


5417 
587 
7 


3[10 58112 


7111 
Ic|11 


14/11 


18|11 12[13 $15 O17 12/19 24 


1jJI'2 


$113 


22/11 n5| 


50/14 44116 55|ig 7 
$3114 45/16 59/19 12 
4/12 5714 52/17 3 


314 5617 
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119 30 


I9 16 
19 20 
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L1s.6 of Diolling. 
- - TheUk of the two former Tables. 
Sj To \find { any day in the Year ) at what hour 


' and minute any of the Stars mentioned in the 
firft T able will be pon the South part of the 
Meridian. 


To effec this, ſubſtrat the Right Aſcenſion of the Sur for the 
day given, from, the Right Aſcenſion of the Star whoſe Southing 
is Tequired , and the Remainder is the time that that Star will be 
upon the Xeridian that Night. — But if the Swn's Right «Tf 
be greater then the Kight Aſcenſion of the Star, you muſt ( al- 
ways) inthat caſe adde 24 hours to the Ster's Right Aſcenſion, 

ſo that ſubſtractioa may be made, ) and the Remainder will 

W you at what dur the next morning the (aid Star will be 
upon the South pars of the Meridian. 


Example. Let it be required uponthe 27. of March to know 
at what time the Pleiades, or” 7 Stats, will be upon the 
Ateridian. 


The Right Aſcenſion of the Pleiades is --»— 3 bours 28 min. 
The Sun's Right Aſcenfion fot the 27.0f Marchis-I-————3 


—_——— AM 


Subſtrattion being made, there remaing— — 2———25 


{ Wherefore upon the 27th of Arch the 7 Stars will be 
upon the South part of the Meridiatt at 25 min. after two, of 
the clock in the afternoon. . 

But if upon the 15th of OGober ( the Sun's Right Aſcenſion 
then being 14 hours 1 min. ) it were required to know at what 
hour the Pleiades of 7 Stars would be upon the Meridian : Then, 


The Right Aſcenfion of the Pleiades being — 3 hours 28 m, 


Adde 24 hours thereto, and it makes -—— 27 hours 28 m; 
The Sun's Right Aſcenſion for the 15th of 0F0.is-14 hours 1 m. 


Subſtrattion being made, there remaing————13 -———27 


From which 12 hours being taken, there rematns 1 hour and 
27 min.. So that the Pleiades will be upon the Meridian at 27 m. 
after 1 in the morning on the 16th of OZober , which is the day 


following, 
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Leal , If upon the ſame 1 5th of Odober you 


ſhould bave ſeen the Great Dog upon the Me- 

ridian, and would from thence find the bonr of 
the Night: © en 23s rel whong 
$441 | \\; 

The Right Aſcenſion of the Great Dog is 6 hours 31 min, 


To which adde 24 hours,the Sum is ———-- 30---—31 
The Right Aſcenſion for OFober 15, is ———14—— 1 


\..7 


The Remainder is mmm 6——— 30 

From which 12 hours being taken, there remain 4 hours 3o min. 
for the true time of the Night, that is, half an hour after 4 in the 
morning the next day. 


II. To find ( any day in the Tear ) at what| 
time any of the Stars mentioned in the firſt| 
T able do Kiſe or Set. 


Having ( by the former Setion) found at what hour the Star 
will be upon the Merid. if you adde the Semidiurnal Ark of the 
Star to the time of his being upon the Merid. you bave the hour 
and minute of that Star's Settirgg. Andif from the time of the} 
Star's coming to the South you do ſubſtratt the Semidiurval' Ark 
of the Star, you have the hour and minute of that Star's Riſarg. | 


| 


Example. 
| 
Thus ( by the former SeRion ) you found upon the 27. of 
March, 
ho. min. | 
The Pleiades were upon the Meridian at 2—=-25 afternoon 
The Semidiurnal Ark of the Pleiades is———8—--16 
The Sum is — ot I0—-4: at night. 
At which the Pleiades or 7 Stars do Set upon the 27.0f March. 
| | ho. min. 
And by ſubſtraCting the Semidiurnal Ark 8—16 
from 2 ho. 25 m. ( the time of Southing ) adding 12 
hours, becauſe ſubſtration cannot elle be —_—+ Tg 


— 


There remains, — 6-—09 
So that the P*eiades ( upon the 27. of Xfarch ) do Riſe at 9 min. 
after 6 inthe morning. 


"a 


Again :| 
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Again. Upon the 15. of Offober : 


| ho. min. 

The time of the P/-zades coming to the South was ——13—27 
To which adde the Semidiurnal Ark ————— —16} 

The SO Br monmmn_-_ — 21-43 | 
From which ſubſtrat ——— —— I 2—O0C | 


There remaing ——— ———-- 
Sothat the Pleiades do Set at 43 min, paſt 9 of the clock the next 
| morning, 


Likewile, 


ho. min. 


The time of the Pleiades coming to the South being —--13—27 
From which ſubſtract the Semidiurnal Ark ——--——— %—16 


— 


There remains — — ——— {I 

Sothat upon the 15th of OFZober the Pleiades do Rile at 11 min. 
after 5 at night, 

From hence you may conclude that if Cupon the 15. of 0Fober)) 
you ſhould ſee the Seven Stars Riſing in the Eaſt, you may then 
conclude it to be 11 min. paſt 5 at night : and if you ſhould ſee 
them (in the Eaſt) one hour high, you may then conclude it 11 m. 


after 6. &c. 


And thus may you readily and very exaGly find the hour of the 
Night by the Stars. And with theſe two Tables, and ſome 
of their Uſes, ( for they are ſerviceable to other good pur- 
poſes )I ſhall conclude this Sixth Book. 


4 
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The End of the Sixth Book. 
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| Extracted from divers ancient Manuſcripts, and 
now commended to publick uſe. 


Midale Temple Efq;. 
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| 
| By THOMAS MANLET of the 
Ip i666 at 


LONDON, 


Printed by E. Fleſher for George Sawbridge , at the Sign of 
the Bible upon Ludgate-Hill. 167 4. 
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0 © may perhaps a little wonder 
to have a ſtop given you after ſo 
) /ong 2 perambulation in your Sur- 
vey, but when I tell you 'twas 
calld for, it will begin an Excuſe 
which I doubt not but you will admit upon full 
hearing. In the former Books you have matter 
of Fatt, demouſtrative Operations, which in them- 
ſelves carry a great deal of Curiofity : but all this| | 
is but like a well-built Houſe without either Inha-| li 
bitants or Furniture. T he little addition in the | | 
ron Traf leads you to ſee Rooms fittingly ll 
commoded to give reception to the moſt acute- '# 

witted Gallant , who is deſirous to ſee and un- | 
derfland the Intrigue of his Eſtate, and diſcover 
an eaſie means 10 accompliſh it. Here be ſhall ſee 8 
bow his T enants hold , what Services they are if 
to perform , what their Rents, Heriots and Fines 
are, either upon Death cr Surrender, according tq 


(Ddd 2) the 


"2 —_ 


| 
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cr TN 
| To the Reader 

the Nature and quality of the Manner. Here he 
ſhall find what Cuſtomes are uſed , and whether 
reaſonable and agreeable to the Common Law or 
not. Nemo repente fuir dodifſumus : I know 
there is room for another to come in : the beſt 
Husbandmen lave a gleaning ; "tis agreeable 
both to the Divine Law and common Praftice . 
I do not therefore preſume that I have arrived to 
perfeF1on. 1 have offered a primary endeavour, 
which upon peruſal iſ it pleaſe, will be all the 
ſatisfaion deſired by | 


— 
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SURVEYING. 
FE: The Seventh-Book.- 
THE ARGUMENT. 
L H E other Six Books coalitict 
= 
2 


=> principally in Mathematica 
2h ES Demonſtrations , 'it may ſeem 
v( SS lomething ſtrange to the Rea- 
(x - vp der to find any thing after : for 
when Art' by Demonſtration 

hath done its beſt,what can be imagined to remain 
for farther Dilucidation?- Thisat firſt fight and 
tocommon view ſeems a plauſible inference: but 
when upon ſecond thoughts you make a nearer 
inſpetion, you will find that there is ſomething 
wanting to make that Idea compleat. *T is true, 
the Mathematicks demonſtratively conclude up- 
on the T heſes layd in their own Art ; but it by 


any means there: be a neceſſity to call for aſl 
ſtance to another, without that it remains umper- 


Eee te&.| 
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T he Argument, Ls. 7. 


- |Neee arium,one other necellary Ingredient, with- 


| [nor having due Entries, whereby either himſclf 


fc&.....Such-then are. the firſt Six Books, which 
indeed have. very abſolute Conchaſrons Mathema- 
tically demonſtrated : bur yet there 1s a Unum 


out which the whole cannot be complete : and 
this is the higheſt Refined Reaſon, which wen a 
familiar ſtyle term the LAW. Andit Lex, 


as is commonly reputed, be derived 2 legends, 


from chuſing, then we may define it thus ; Lex 
eft ea Ration pars quam-1ntelletus format in 
attum, ſpectant tam ab ante quam ad poſt ad nece- 
ſitatem rei, couſuetudinem loci , &» aptitudmem 
perfonarum. Now according to this Definition, 
it 1s in a manner impoſſible that the Intellea 
ſhould rightly a&t without the help of theſe Ad- 
jan&s : therefore to ſhew that we at leaſt en- 
deavour to aim at perfe&ion in this Work , 
we have added this Seventh Book. "Tis rrue , 
ſome impertect Specrmey there was before, which 
in itſelf was though: but an Eſſay, yet gave a 
glimpſe of future intentions, which in this we 
now hope' to make appear, and ſhew you how | 
neceſſary the knowledge of the Law is toevery 
Are. For when Land is meaſured, (which 
many Ruſticks are able to doe ) yet the Lordis 


little the better, neither knowing his T enures, 


or his Steward are able to hold Conrts, or de- 
cide Differences among the T enants; nay ſome- 
times not to ſet forth the Extents or Bounds, 


whether they belong to this or that Lord. 


THE| 


SURVEYING. 
= E will not trouble you with Definitions of the | 

D ; word Mannor, though we could ſhew you ſe- X 
verall Exymologies thereof as either Learning 
or Faricy has diftated : but we lead you into 
the matter at firſt, | 3. v | 

A'Maxznor then conſiſts of 'Lands ; Wood, ; 
| Meadow, Paſture and Arable, Meſſuages, Te- 
nements, Rents, Services and Heredtaments, Whereof part are 
Demeſnes, being ſuch as anciently' '&* ultra wemoriarn the Lord | 
has ever uſed, occupied: ard manured with the Mannor-houfe + 
The reſt are either Freeholds, Farms, or cuſtomary or copyhold 
Tenements. And theſe have uſually divers Services beſides Rents 
belonging thereto. | | | / 

Now the beginning of theſe Mannors originally aroſe from | 
the KIN G, who when he gave Lands to his Followers in ſuch | 
quantity as exceeded the proportioh'of a man's manuring;' and | 
being not diſtinguiſhed into parts or- qualities, he to whom fuch | 
Land wasgiven to him and his Heirs for ever enfeotfed- divers 
others in ſmaller parts thereof, as ſome in 20, others in 40, and ; 
ſomein 100 Acres, and'ſome more, fome leſs: and in conſidera- 
tion thereof each Feoffee was to'doe ſome Service to the Feoftfor, 
others to pay him Rents, and the like, with-reſervation of ſome 
parcell of the Lands to himfelf-to manure-+for the ſupport of his 
Family. | 29! 5-14, £5 ,2ein0 

Andthis ereQion of Aannpr; we may attribute to: the: time of 
the Normans, becauſe we find nofuch name; among the $tcvnr; 
though the thing in ſubſtance was the ſame : for what we call 
Mamnor they called Bezry, both figaifying a Manlion- houſe or 
Dwelling-place, And we find ſeverall remains of the 84xo0# name 


in divers Counties of this Realm, ſpecially in HertfordſSire. The 
Eee 2 Tene- | 
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Tenements are uſually called in Latine Predie, in Engliſh Granges 

or F ar#s, which word is derived from the Saxon Feormien, figni- 

fying to feed or yield vidtuall: for heretofore the Reſervations 

weremore in Vidualls then ready money. 

| There is alſo belonging to a Mannor a Covrt-Baron, and to ſome 
'of more note a Covrt-Leet : to which, and ſo conſequently to the 
Mannor, are uſually appertaining Fines, Ifftes, Amerciaments, He- 

riots, Waifs, Eſtrays, Eſcheats, Reliefs, and other perquiſites and 
profits of Court. There — have been heretofore, appen- 
dant to a Mannor Wards ,-Marrtages, Adyouſons , Patronages, 
Preſentations of Parſonages, Vicgarages,, Chappells, Prebends, ec. 
alſo Common of Paſture Kigors arſhes;Tree Warrens,Cuſtomes, 
Liberties, Franchifes and Privileges ; likewiſe Rents,Suit of court, 
Tenths,and Services iſſuing qx xepriſed out of other Mannors : but 
theſe make not a Mannor, nor doth the want thereof deſtroy it. 
Apd mdedd offaechnawmreys a/vtanoar, that alebough a man have 
ſufficient Lands to eſtabſiſh ages/find cteate Services, ard 
fhould divide the fame into Demeſnes and Tenement-lands, in- 
feofftiong Tenants in Fee in ſome part, and granting to others by 
copy of Court-roll, and doe all other things belonging to a Man- 
nor 5 yet will not all this make a Mannor, becaufe it is requiſite 
a Mannor, that all theſe things be of long contiavance. And 
indeed no man at this day can ere@t a Mannor, for there mnft be 
Very Lord and Very Tenant in Fee-fimple, and that of ancieut eon- 
tinuance ; for aman may have Demeſnes to. manure and T enants 
to doe him Services, and that for a long time, and yet no Mannor. 


|As if a man that had Land did give part of this Land in former 


timeto ſome others to doe him Services, here are Demeſnes in the 
Donor, and Services and a Fenure in the Donees ;3 yet becauſe 
there be not Yery Tenants in Fee-fimple, it maketh no Mannor, But 
though a Mannor cannot be raiſed. at this day, yet may it be dif- 
membred or deſtroyed both in name and nature, by eſcheating the 
Free-holds and Copy-bolds : for if there be not two at the leaft of 
either of theſe, then are there na Suitors, and without Suitors can 
be na Court, and conſequently no Mannor : yet it may be termed 
a Seigniory , which can keep no Court-Baron at all. 35 H, 8. 
Fitzb. 3. C. 

A man having two Mannors lying together, whereof one is de- 
cayed and hath loſt the power of keeping: a Court-Baron ; the 
Lord is williogto have the Tenants of both theſe Mannors to doe 
their Suits and Services to the Court of the: other Mannor that re- 
mains: this intended Union cannot extinguiſh their ſeveral diſtin- 
tions, for they remain two in nature, though the Lord defire to 
make ther one inname 3 andthe remaining Mannor hath no war- 
rant-to- call the Tenants of the decayed one, but every a& done in 
one to puniſh an offender in the other is traverfable. Yet if the 
Tenants will voluntarily ſubmit to ſuch en. Innovation, and the 
ſame be continued without contradiction, time may perted& ſuch a 


Union. Butif one Mannor do hold of another , and it eſcheat to 


the 


EE 


Lin7 of Surveying, 


493. 


the Lord, the elcheated Mannor may be united, and ſo of two di- 
ſtint Mannors may become one in uſe, ifthe Lord pleaſes ,, _*_ _ 
If a Mannor deſcend to divers partners and coheirs; either in 
Joyntenancy or ia Commoo, and they ſue out a Writ of Partition 
and divide the ſame, and every one hath Demeſnes and Services, 
_ _ a feverall Mannor, and may keep ſeverall Courts- Baron, 
26 H.8. 4. | ; | RIG 
We now proceed to ſet forth the Propriety a Lord claims in his 
Mannor,and we oy term it an Evidential Right or Propriety,which 
is made out by his Deeds, Charters and Evidencesz or a Pofſofory 
Right, ariſing from duration of poſſeſſion: and this may be either 
perpetual, which we call either AVodinw or Feodum 5 or deter- 
mina | 
Allodiam or Feodum is an abſolute property and perpetuall right 
in Poſſc{tion, without dependance on-any ſu de Lords nd Si 
proper folely tothe KING jare Corome. And from hence in the 
time- of. King Edward the Confeſſor all the Crown-lands were 
called Ancient demeſoe. Kitchin 98. Bro. tit. Demeſme. And in 
Doom:day book, [til] in the Exchequer, they are recorded under the 
title of Terra Regt. | 
But this is not the Fee we think of, which we ſhall divide into 
Fee-fimple and Fee-lail, | 22 
Fee-ſimple is of all other eſtates the moſt large and abſolutethat 
can by our Laws be giade or veſted in any perſon,and is that which 
is granted to any man and his beirs for ever, without nx fanthee or 
Limitation of Liſe or Uſes. Buz if @ man purchaſe in Fee-fimple 
to him and his Aflgrts. for ever, omitting the word Heirs, he hath 
but an eftate for term'of [ife.: Alſo if Lands be granted to any man 
with a woman in Frank-marriage,, then the word Aſfiges implicth 
an eſtate of inheritance, withotit mentioning the word Heirs : and 
ſo likewiſe to a man and to his bloud, And here we muſt conſider 
who are faid and underſtood to be 2 man's Heirs by the courſe of 
the Common Law : as for example ati 29 
—_— A.B. dics ſeized of an eſtate of inberitance without iffue 
of his body : neither his Brother not Siſter of the half bloud nor 
their ifſne ſhall be his Heir,nor his Baſtard, nor his Father, Mother, 
Grandfather or Grandmother for inheritance may lineally or col- | 
laterally deſcend, but not ſineally aſcend; but the Brother of Yiſter 
of the Father of A. B. (being # collateral defcent) ſhall be big heir : 


to him. 7 +4 is ol &'7s; af] 

So by the Law of Exglend the eldeſt Sob' is to inherit, and be 
dying without iſluez.the ſecond Soh, and ſothe'reſt 5 and it there, 
be onely Daughters, they ſhall jointly inherit as Coparceners z/ but 


be heir 3 and for want of ſuch elder Brother, all the Liſters $,and in 


And thenthey dyingiſeized withoutifſue, the Father of A. B, ſhall | 
have the Land as heit unto his Uncle or Aunt, but not as heir} 


if no iſſue, neither Son not Danghter, then ſhall the eldeſt Brother| 
default of them, the Uncle by the Father's (ide, ,if- the Land came; 


there 


—— 
— 


by the Father, or be of the purchaſe of him ſo deceaſed, Bux nl 
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| eſcheat to the chief Lord of the Fee: 


{cial. - Fee- Tail general is, when Lands or Tenements are granted to 


there be no heir of the Father's fide, the urchaſed Lands goe to 
thoſe of the Mother's fide : But if none ſuch be, then the Lands 


Fee-Tail, Feodum' talliatumy is twofold 3 either general, or ſpe- 


any man and the heirs of his body begotten, without limitation 
made by what woman. Wherefore if ſuch Tenant in Fee-tail ge- 
neral marries divers Wives, and hath iſſue by them ſeverally, they 


from what woman the heirs ſhall 'come;, as if a Gift be made to 
A.'B. and'to the heirs of his body; lawfully begotten on the body 
of C. his' Wife, this is an eſtate-in Fee-tail ſpecial, for by 'means 
of this Grant none ſhall inherit that are begotten of another 
Woman. 

Alſo if Lands be granted to HI. and K. his Wife, and to the 
heirs of their two bodies lawfully begotten here' the man and 
his Wife are joynt-purchaſers : and this is alfo'a ſpecial Taib both 
in him and her. | | | | 

So if a man grant Lands or Tenements to another man with his 
Daughter in Frankmarriage, this alſo is a ſpecial Tail. 

So if Land begranted to a mari and the heirs males of lis body, 
this is an eſtate Tail: and here the Females ſhall not.inherit... 

Determinable Rights are fourfold 3 viz. 2. Eſtates after poſlil- 
bility of- flue extin&, 2. by Curteſy, 3: in Dower, 4: forterm 


of life or for years, as by Leaſe, Mortgage;"&*<. | 


ments be granted to & man tad his Wife, and eo the heirs of their 
two bodies lawfully begotten, andeither ofthem die without ſuch 
iſſue between ther, then is he or ſhe ſurviving Tenant in;tail of 
thoſe Lands, but withour hope and' paſt poſlibility of having ſuch 
heir as was hmited to inherit thoſe- Lands 3 and therefore ſuch Sur- 
vivor is called Tenant in tail after poſſubility of iſſue extin@& : and 
after the death of ſuch Survivor, the Eſtate-tail ſhall be utterly 
void,/and the eſtate of inheritance of, in: and to thoſe. Lands ſhall 
revert'to the firſt Donor and his heits. | * the 

2. By Curteſy : ASif aman marry a Wife being 'an'inheritrix,! 
and hath iſſue by her, and ſhe die 3 he'ſhall enjoy ſuch'Lands as' 


natoral'life 3 and he- is called: Fexant per Je courteſy d Angleterre, 
| Tenant by the Curteſy of Enmgland,' becauſe ino other Nation ad- 
miteety ſuch arn-eſtate. But in this caſe the Law requires that ſuch 
iſſue be born alive and heard to cry, although it die immediately 
after *'it is requiſite alſo that the Husband be in actual poſſeſſion 
of thofe Lands: arid ſeized of them jure #xoris at the time of her 
death.” But ſuch' Tenant by curteſy may not commit Waſt, for he 
is pitiſhable forit by an Adtion of Waſt, 

'3'\ To Dower :'as for example; By the Law of England, if a man 
marry a Wife, 'and at any time during the Coverture he be law- 


nn — CC ————CC BC — 


(hall alt'be capable to inherit thoſe Lands. But if mention be made| 


I. After poſſibility of iſſue -extin@ 1 this + If Lands or. Tene-|. 


his Wife died ſeized of eitherin Fee-fimple or Fee-tail during his] 


fully feized either by purchace or deſcent of avy Lands or Tene- 
{died ments 
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ments either in Fee-{imple or Fee-tail, and being ſo feized die, hi 
Wife ſhall be endowed of a full third part of all thoſe Lands and 
Tenements during her life, and is called a Tewant im Dower. This is 
by the Common Law. 

There is a Dower by C»ftow ; for in ſome places the Woman 
(hall have a moyety, and in fome more, and in other places leſs of 
her Husband's Lands after his death : byt this is according to the 
ſeveral Cuſtoms of ſeveral places. 

But if the Wife be not above the age of nine years at her Huſ- 
band's death, by the Common Law ſbe ſhall _- be endowed. 
There are beſides theſe other kinds of Dowers, vis, one ex e/- 
ſenſu Patris, by the Father's aſſent; another termed Dos ad oftivm 
Eccleſie 3 and a third de le pluis belle part As may be ſeen at large 
in our Books, 

And though the Common Law be thus carefull, yet for divers 
cauſes a Woman may be defeated pf her Dower : as, if ſhe or her 
Husband commit Treaſon, Murther or Felony, and be thereof at- 
tainted , (though afterwards pardoned : ) fo it ſhe forlake her 
Husband and live unchaſtly, and be not again reconciled without 
compulſion of Law : or if ſhe detain and withhold the Deeds 
and Evidences from the heir of thoſe Lands whereia ſhe claimeth 
Dower, and the like. 

There are alſo ſeveral things whereof a woman cannot be en- 
dowed, as of Commons, Annuities, Eſtovers ſars number, Homa- 
ges, Services, and the like. 

4. For term of life. Now a Tenant for term of life is ane who 
holdeth Lands or Tenements either for term of his owa lite, and 
then he is termed barely Tenant pro termino vite, Tenant for life 5 
or elſe for term of another man's life, and then he is called Tehant 
pur terme d autre vie, that is, Tenant for term of another's life. 
And if either of theſe commit or ſuffer Waſt, the Leſſor or Re- 
verſioner may have his Action of Waſt againſt him, and thereby 
recover treble Dammages. 

5. By copy of Court-Rol]. Theſe in divers Mannors hold Lands 
and Tenements to them and to their heirs, ſame in the nature of 
Fee-fimple, others in Fee-tail, or for term of life or lives at the 
will of the Lord, according to the Cuſtom of the Mangor : In 
ſome they hold by Copy for term of years. And all theſe have no 
other Evidence to ſhew for their Lands ſave onely the Copies of 
the Rolls of their Lord's Court. Aodif apy of theſe alien or fell 
his Lands by Deed, he abſolutely forfeits the ſame into the hands 
of the Lord. If therefore he intend to alien, he muſt come into 
the Lord's Court, and ſurrender the ſame into the Lord's hands to, 
the uſe of purchaſors. But in maoy Mannors the Surrender may. 
be made out of Courtto any Copyhold-tenant'ia the preſence of 
two of the Homage tothe uſe atorcſaid, who azeto preſent the 
ſame unto the Steward at the next Court, where the purchalor: 
ſhall be admitted. And if any of theſe cut timber growing on his! 


Lands without licenſe of the Lord, ( but ondy for,the repair w_ 
is 
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his Tenement ) it is not onely a Waſt, but an abſolute Forfeiture. 
And in moſt Mannors if any ſuch Tenant ſhall let out his Lands 
for a longer time then a year without the Lord's licenſe, it is like- 
wiſe a Forfeiture. But in thele and many other caſes we are to be 
guided by the Cuſtom of the Mannor of which ſuch Tenants hold, 
Thus having gone through eſtates of Inheritance and Freeholds, 
we next come to Chattels, 

Chattels are of two ſorts, real, and perſonal, 

Chattels real are threefold : x. Term of years z 2, Tenure at 
will; 3. Wardſhip of Lands, 

I. Term of years, A Tenant for term of years is one to whom 
an eſtate is granted of or in Lands for any number of years agreed 
upon between the Lord and Tenant, which term is always ex- 
preſſed in the Leaſe ſo granted, as we ſee every day. On which 
Leaſe there is uſually reſerved ſome Rent payable either halt- 
yearly or quarterly : for the recovery and obtaining of which 
Rent being arrear , the Lord may either diſtcain, or bring his Adi- 
on at Common Law. And upon theſe Leaſes there needs no Live- 
ry of ſeifinz as in Leaſes for term of life or lives there muſt be. 
Nor may ſuch Tenant commit Watt. And if he grant unto any 
other a larger eſtate of what he holds then he himſelf hath therein, 
be ſhall forfeit his Leaſe. 

2.- Tenant at will 1s one to whom Lands or Tenements are 
granted to hold at the will of the Leſſor : and this Tenant may be 
ejected or put out at any time, yea although he hath tilled and 
ſown his Lands. Yet in this caſe the Law allows him liberty of 
ingreſs, egreſs and regreſs, as well to take, cut and carry away his! 
Corn when it is ripe, as to take and carry away his goods and 
houſholdſtuff within convenient time, without committiog Treſpaſs 
or otherwiſe. But the Leſſor hath the ſame remedy againſt this 
Tenant as againſt Tenant for term of years, for recovery of his 
Rent that may or ſhall be in arrear or uopay*d : But this Tenant is 
not chargeable with Reparations. 

3. Wardſhip of Lands. But this is abſolutely taken away by a 
Statute made 1n the 12th year of KING CHARLES the Second, 
chap. 24. intituled Ar AF, &c. 

The next to be legally obſerved ina Sxrvey are the ſeverall Te- 
nuresthat are or may be found within the Mannor : as Knights Ser- 
vice, including Homage, Fealty and Eſcuage, and formerly drew 
untoit Ward-marriage and Relief : but theſe three laſt are taken 
away by the before-mentioned Statute 12 Car. 2. cap. 24. Caftle- 
gard allo is within this Tenure, and alſo Grand Sergeanty. Then 
tollows Petit Sergeanty, which in effect is no other then Socage, be- 
cauſe the Tenant is not bound to the performance of any perſonal 
Service, but to pay ſomewhat yearly. Then Socage, where a man 
holds Lands or Tenements by Fealty and certain Rent for all man- 
ner of Services : and it was called Servitinum Soce,becauſe in ancient 
time: theſe Tenants were obliged certain days in the year to 
plough and ſow their Lords Demeſnes: and the French word ſo 
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ſignifying » Yomer, a Coulter or Flough-ſhare, ſeems to imply fo 
much. But now that Service 1s by mutuall conſent between the 
Lord and Tenant in many places changed into an annuall Rent, yet 
the name of Socage ſtill remains. The next Tenure is Bergage, 
where an ancient Borough holds of the K I N G by a certain year- 
ly Rent. And theſe have divers Cultomes and Uſages peculiar 
to themſelves, and diſtin from other places, and ſometimes very 
different from the Common Law ; but their probability and co- 
herence with Reaſon together with a long Preſcription make 
them allowable, and therefore particular reſpe& muſt be had to 
them, 

There is alſo Copyhold-tenwre, which (ſaith Kitchin 80.) is a baſe 
Tenure, and was originally called Yilenage. Fitz. 12. But this 
may now be properly termed Aer copy- hold, and eſcheats forth- 
with to the Lord by. Felony. Kitchin 81. And ſome is of more 
eminence, and held by Verge ( per Yirgam) in Ancient demeſne, ac- 
cording to the Cuſtome of the Mannor, being in effe& a kind of 
Free-hold , ( though reputed Copy ) and yields to the KING 
Annum diem & vaſtum upon Felony, Some of theſe Copy-holds 
make Fine at the will of the Lord; others are held by Fine cer- 
tain. And this is a kind of Cuſtomary inheritance, But there is 
a kind of Cuſtomary land belonging to the ancient Dutchy of 
Cornwall and ſome few other places, where the Tenants have no 
Tranſcripts of the Entries of their Admittances : and theſe Te- 
nants may not improperly be called Tenants by Couri-Rol/, But 
where they have ſuch Tranſcripts they are called Tenants by copy 
of Court-Roll. Tn the firſt of theſe the Land was among the &xxo0ms 
called Folk-land, and the latter Bock-land. Kitch, 86. 8g, 

There is alſo a Tenure in Fee-farm3 and that is a Fee, and im- 
ports a Perpetuity to the Inveſtee and his heirs for an annuall 
Rent of the 3. part or the 4. part of the value. Fitz. 210. But if the 
Rent reſerved be behind and unpay'd for the ſpace of two years, 
then may the Feoffor or his heirs by Action recover the Lands as 
their Demeſnes. Brit. 66, 

We will not infiſt any farther on this point, but proceed to 
what follows neceſlarily, viz. Rents and their ſeverall natures; 
Now theſe Rents are either proper, or improper. 

Rents proper are three: viz. Rent Service, Rent charge, and 
Rent ſecke. Kent Service is where a man holds his Lands of his 
Lord by Fealty and certain Rent 3 or by Fealty, Service and cer- 
tain Rent. Lit. /ib. 2. c. 12. or that which a man, making a Leaſe 
to another for term of years, reſerveth yearly to be pay'd him for 
them. Kent charge is where a man makes over his eſtate to an- 
oth. r by Deed indented, either in Fee, Fee-tail, or for life, yet 
reſerves to himſelf by the ſame Indenture a ſum of money yearly 
to be pay'd'to him, with clauſe of Diſtreſs for Non-payment. See 
Littleton ubi ſupr#. Rent-ſecke, or dry Rent, Redditus ſiccws, is that 
which a man,making over his eſtate by Deed indented, reſerveth 


{yearly to be pay d to him, without clauſe of Diſtreſs mentioned 
in the Indenture. Frf Rents 
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taken notice of in a Survey, are either Perquiſites, or Parallels to 


Rents improper are, where of an uncertain and caſual comma: 
dity a certain Rent or Receit is by contract created and raiſed : 
as for Licenſes, Swan-marks, Profits of Fairs, Markets, Counts, 
Cuſtomes, Tollage, Pontage, Cranage, &c. 

Other Revenues belonging to a Mannor, and neceſſarily to be 


Profits. 

Perquiſites come either by increaſe, or caſualty. creaſe com- 
prehends all profits derived from the produQtion of the Earth. By 
Caſualties are intended all Duties and Services that be Appurtenant 
or Appendant toa Mannor, Under Appartenants may be ranged 
all Royalties, Prerogatives, Juriſdiftions, Franchiſes, Privileges, 
Liberties, Services, Cuſtomes, &c. and all advantages derivable 
from them, as Perquiſites of Courts, and therein Pleas, Fines, A- 
merciaments, Heriots, Waifs, Eſtrays, Deodands, Goods of Fe- 
lons and Fugitives, (by ſpecial grant) Forfeitures, Eſcheats, Trea- 
ſure trove, Warrens, Commons of Paſture, Turbary, Piſcary, e*c. 
Appendant are Hoſpitals, Patronages of Churches and Benehices, 
whoſe value is to be accounted from the Privilege of eleing and 
preſenting an able Clerk to ſupply the Church, not from a Simo- 
niacall advantage raifed from any contratt with another for a Pre- 
ſentation, &*c, | 

Parallels to profit are Purſuits of wilde Game , which is hel 
equivalent to profitable accrewments, ſuch are Hunting, Haw- 
king, Fiſhing, Fowling. 

For Hunting, record what Beaſts of the Foreſt there be, and 
how frequent, and what of the Chace. For Hawking, enumerate 
the Fowls of Warren, as Pheaſant, Partridge, &c. and to this 
may Fowling be reduced. Fiſhing is either in freſh waters, as Ri- 
vers, Brooks, Pools, Ponds, Lakes, Meers, or Ditches 3 or elle in 
Seas or other ſalt waters. It is neceſlary therefore that all thoſe 
Fiſhings be taken notice of. 

As we have formerly underſtood what ſeverall Rents, Profits 
and Commodities may yearly ariſe or grow out of any Mannor to 
the Lord thereof ; fo is it as fitting to conſider what Repriles,De- 
duQtions, Payments, Charges and Duties may be yearly iſſuing or 
going out of any Mannor : for otherwiſe in the concluſion of our 
Survey, or in making perfe&t Conſtats or Particulars, (ſuch Duties 
not being Repriſed) the true Value of the Mannor may oftentimes 
ſeem greater then 1n truth it is. 

Theſe Aepriſes and Dedu@ions are never certain or generally a- 
like in all Mannors. They are Impofitions and Duties whereunto 
the Plot or Feeis in pecuhar liablez and are any manner of Rents, 
either in Money , "rpm Hens, Pepper, Cummin-ſeed, or the 
like, iſluing and pay'd out of one Mannor to another. Alſo Suits 
of Court, or canal Fines for the ſame, and the like, may be ifſu- 
ing and payable to a Sheriff's Torn or Hundred : alſo Penſions 
or Portions to Eccleſiaſticall Livings. Likewiſe a Rent may be 
tfluing for a Way-leave or ſome particular paſſage 3 alſo for Wa- 


ter- 


—— 


Sh. —_ _——_ 


—_— — 


L 1B, 7. of Surveying. 409 | 
ter-courſes, or placing of Pipes for conveiance of water. Like- 
wiſe yearly Feesto Officers, as Stewards, Receivers, Bailiffs, Col- 
leftors, &c. and alſo Stipends, Salaries, Annuities to Chaplains, 
Lawyers, or the like. All which are to bededudted, and the Eſti- 
mation of Repriſes to be oppoſed to the totall Valuation by 
which means the Kemaret is rectified, and the true value retrieved. | 


Aving thus far informed you of the Legal Part of Survey,by ha- 
H ving ſhewn what a Afarnor is,and the ſeveral! Parts theteof, 
and likewiſe of all Eſtates in —_—_— and what Tenures, Services 
and Rents are thereunto incident, appertaining and belonging : we 
will now proceed to the Obſervations and courſes to be held and 
taken for the orderly marſhalling of Surveys, for accommodating 
of Field-Entries in rough Books, for Ingroſiments and their ex- 
emplifications, with framing of Terrars, Rentalls, Cuſtome and 
Court-Rolls , Particulars, &e*c. 

For the effecting of this, commonly the Lords of Mannors do 

direct their own Letters of warrant tothe Tenants, unlefs the Sur- 
veyor be a known Surveyor by Patent, for the holding a Court- 
Baron 3 which being performed, and the charge of the ſaid Court 
ended, the Surveyor may proceed in this manner. 
Firſt,taking notice of the names of every Tenant,both Free-hol- 
der, Copy-holder, Leſſee and Tenant at will in a paper.,and a Jury 
foryhe Survey being impannelled, (after they be (worn) the Sur- 
veyor may give them a Charge in words according to his own dif- 
cretion relating to all the particularities we have herein before men- 
tioned, atid ſuch others as ſuit with the exigence of the ſaid Mannor, 
Then he is to receive from the Bailiff all ſuch Rentalls as he 
hath, as well ancient as later, which you are diligently to compare 
together, noting the difference : and ifthe later be leſs, then what 
Decays of Rent there are, and how occaſioned ; if greater, then 
what Increment of Rent, and how raiſed : which muſt be care- 
fully expreſſed when the Roll comes to be engroſled. 

Next let the Rentall be reduced to an Alphabeticall form, 
wherein write the preſent Tenants names, which will be a great 
help for the ſpeedy diſpatch of the Entries, and the more eafie and 
[ready finding any Tenants name or Rent. 

It is alſoto be confidered, that moſt Mannors conſiſting of divers 
Townſhips or particular parts, and the Tenancy of thoſe Town- | 
ſhips of divers Eſtates, as aforeſaid , therefore it is fitting that 
not onely every of thoſe Townſhips, but the ſeveral Eſtates 
therein , be entred and taken ſevetally and particularly by 
themſelves, that is, all of one and the ſame Townſhip and E- 
ſtate under one and the ſame Title, for avoiding confuſion, And 
theſe Entries ought to be made in looſe ſheets of Paper at large, 
keeping them always ſorted according to the ſeverall Townſhips 
and Eſtates, till they be all finiſht ; and then tobe filed together 
orderly in a Book. When this is prepared, and the Inſtrumental] 


Menſuration finiſhed, and the ſeveral! Contents thereof caſt up, 
4; 8 then 
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| And having informed yourſelf of the general value, what the beſt 


+ [Lands and Tenements, are demiſed and granted by the Lord to 


jeſcape, eatage, or other intereſt therein , and the butts, bounds 


then make an Alphabeticall Table of all the Tenants names 3 with 
the name of the Lord alſo for Demeſaes, and of the Parſon for the 
Glebe : and ſo accordingly perfe&t your Entries from your Field- 
Books and rough Books of Entries. And when this is done for 
the true and certain quantities according to mealure, then pro- 
ceed to the Valuation. 

Now the beſt, ſpeedieſt and moſt certain means to accompliſh 
this may be this. Firſt, Letit be conſidered that all Grounds ge- 
nerally as to quality confiſt of theſe three kinds, 1, Meadow, 
2. Arable, 3. Paſture. And ſuppoſing every of thele kinds like- 
wiſe to confiſt of three ſorts as to value and goodneſs, as, the firſt 
and beſt ſort.the ſecond and mean, and the third and worſt : there- 
fore at the time of the inſtrumentall Menſuration let it be confi- 
dered which of thoſe three ſorts any Field or Cloſe confiſteth of. 


ſort of Meadow, Arable and Paſture is worth by the Acre, and 
thelike of the other ſorts throughout; the whole Mannor; then 
according to thoſe Rates enter every particular parcell by itſelt : 
yet before theſe Entries are to be engroſled, it is tobe enquired 
and conſidered what other Profits and Commodities, beſides theſe 


any Tenant within the Mannor for yearly Rent or otherwile, 
which likewiſe are to be entred with the Rents and yearly Values 
thereof, as Mines of Tin, Lead, Copper, Coal, ec. Quarries of 
Stone, Fiſhing, Fowling, Hawking, Hunting, Juiſtments, Herbage 
and Pannage, free Warrens, cuſtomary Works or Services, pro- 
fits of Fairs and Markets, and Moſles of Peat and Turf; all or any 
of which, and the like, may be within a Mannor, and diſpoſed and 
let out for annuall Rents, and are in no wiſe to be omitted. All 
which Premiſles, and the ſeverall quantities, Rents and values 
thereof, are to be ſummed up, and their ſeverall Totalls ex- 
preſled. 

Then muſt be ſet forth the ſeveral Repriſes iſſuing out of the 
ſame Mannor, being ſuch as we have before mentioned. All which 
being likewiſe ſummed up, the Totall thereof is, as we ſaid, to be 
deducted from the former value, and the clear Remainder to be 
ſet down. 

The next thing to be conſidered is., if any of thoſe Profits or 
Commodities laſt before named, or the like, are within the Man- 
nor , and not let by Leaſe or otherwiſe for any certain yearly 
Rent : and if anyſuch be, they are to be mentioned as Caſualties, 
and the yearly value thereof eſtimated, what they may or are likely 
to prove worth by the year. Alſo the names and quantities of the 
common Fields, common Meadows, (tinted Paſtures, and all other 
unſtinted Commons , how they are accuſtomed, held and occu- 
pied; whether peculiar tothe Lords and Tenants of that Mannor, 
or whether any other Lord or Lords and their Tenants have rake, 


and limits thereof ſeverally. Alſo what Woods and Under-woods 
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are within the Mannor, and their ſeveral values. Then would 
there be entred an Abſtract in nature of a Cuſtome-roll, ſhewing 
briefly all the Cuſtoms anciently of or belonging to the Mannor : 
and alſo a Suit-roll of all the free Suitors, &c. and laſtly, a true 
and perfect deſcription of all the Out-bounds and Limits of the 
whole Mannor. 

For other the Lord's Poſſeftions compriſed or fit to be compri- 
ſed within the Survey, and reputed no part or member of the 
Mannor, they require to be recorded apart inthe Infra under the 
diſtin&t Title of Nom-parce#s, viz. Churches, Chappels, Almes- 
houſes, &c. Alſo Patronages, Villains, Commons, Annuities, and 
other particulars held in groſs. And now when all is done, Regi- 
{ter all omilfions under the ſeparate Title of Memorendums. 
Having followed theſe DireCtions in your Entries and Books, it 
is neceſlary that the points of the Charge to be given to the Jury 
ſhould be ſet down, which will be for the eaſe and fatisfattion both 
of the Surveyor and Jury 3 which we ſhall divide into theſe fol- 
lowing Heads. 

I. Youare to enquire whether A. B, be Lord of this Mannor of 
C. and if not, who hath the right and intereſt in or of the ſame to 
your knowledge. 

2. You mult ſhew unto the Surveyor in his Perambulation all 
the circuit, butts, bounds and limits of the ſame , and upon what 
and whoſe Mannors, Lordſhips, Lands and Pariſhes it borders 3 and 
whether any confining Lord or hisTenants do any where incroach 
upon it, and by whom, where and how much is ſo incroached. . 

3. Whether there be any other Manoor or Mannors lying within 
the limits or circuit,or extending 1a part into this Mannor:what are 
their names? and who are owners of them? and how are they di- 
ſtioguiſhed from this ? and doth this lie within any other Mannor ? 
. What Freeholders there are within, or belong unto , and 
hold their Land of this Mannor? what are their names? what 
Land do they hold,and by what Tenure? what Rent do they pay ? 
and what Services do they owe ? 

5, Whether any Freeholder within or belonging to the Man- 
nor hath committed any Felony or Treaſon, and hath been there- 
of convicted, the Lord not yet having the benefit of the Forfei- 
ture : or whether hath any ſuch Tenant died without heir general] 
or ſpecial ? If ſo, who haththe preſent uſe and poſſeſtion of the 
Land, and by what right? what is the Land? where lies it 2. how 
much in quantity, and of what value? 

6. Whether doth any Baſtard hold any Land belonging to the 
Mannor as heir untoany 2 what is his name? what Land tis it ? 
where does it lie? and what is it yearly worth?. Here we are to 
obſerve that a Baſtard, though he be known to be the Son of that 
Father that leaves him the Land, cannot inherit jure hereditatis) 
but by conveyance, Neither if he purchaſe Land in his own 
name, can any inherit it after him of his ſuppoſed bloud, unleſs be 


|be married and have children lawfully. begotten 3 becanſe it is cow- 
irs 
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tra formam Eccleſte, as appears by the Stat. of Merton, cap. 9. For 
a Baſtard is no man's or every man's Son or Daughter 3 according 
to the old Verſes, 
Cui Pater eft Populws, Pater eft fibi nullus © omnic : 
Cui Pater ef Populus, non habet iſte Patrems. 

7. What Demeſne-lands has the Lord within or belonging to 
the Mannor? what and how much Woods, Under-woods, Meadow, 
Paſture, Arable, Moors, Mariſhes, Heaths, Waſts or Sheep-walks ? 
and what is every kind worth yearly by the Acre?how many Sheep 
may the Lord keep upon his Walk Winter and Summer ? what isa 
Sheep-gate worth by the year? and what is every Acre of Wood 
worth by the year ? 

8. What Demeſne-lands hath the Lord lying in the common 
Ficlds of the Mannor? how much in every Field and every Fur- 
long? what is an Acre of ordinary Field arable land worth by the 
year? Thelike is to be ſaid of Demeſne-meadow lying in any 
common Meadow within the Mannor. 

9. What are the names of all your common Fields? and how ma- 
oy Furlongs are in every Field ? what common Meadows,and their 
names ? and what Beaſts or Sheep may every Tenant keep upon 
the ſame when the Corn and Hay is off? and what is a Beaſt-gate 
and Sheep-gate worth by the year? at what time are your com- 
mon Fields and Meadows laid open? how are they or ought they 
to be uſed? whether is it lawfull for the Tenants to incloſe any 
part of their common Fields and Meadows without the licenſe of 


the Lord and conſent of the Tenants? 
10, What Commons are there within the Lordſhip which do 


roperly belong to the Lord and Tenants of the Mannor? and 
a are the Tenants ſtinted > whether by the Yard-land, Plough- 
land, Oxegang, Acres, or Rent > how many may every Tenant 
keep after either proportion or rate? Here we are to take no- 
tice of the Statute called Extente Maverii made 3 E. 1. in which 
this kind of Paſture is called Paſtura forinſece, forein Herbage or 
Paſture, becauſe no part of it 1s proper to any peculiar Tenant, 
no not tothe Lord himſelf, as are the common Fields and common 
Meadows. This kind of Common or Paſture forinſeca is of three 
ſorts. The one is where a Mannor or Townſhip , having and 
holding their Land in ſeveralty, have by conſent limited a certain 
parcell of ground to lie common among them, and from the be- 
ginning have ſtinted every man according to a proportion between 
them agreed; and that is commonly by the Acre. 2. A ſecond 
manner of ſuch kind of common Paſture is where certain waſt 
grounds, one, two or more, lic within the Townſhip or Mannor, 


| and the Herd of the whole Town is guided and kept by one ap- 


pointed by the Tenants, and at their general charge,to follow and 
look to their Cattel : in which kind of Paſture there is alſo a li- 
mitation both of the number and-kinds of cattel. And this is uſual 
in the North parts. 3. A third kindof this Paſture or common 
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Feediog is in the Lord's own Woods that lie common to the Te- 
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nants, as alſo common Moors or Heaths that were never arable. 
In the two former there 1s a certain ſtint and allotment both to 
the Lord and his Tenants : but inthis latter the Lord ought not to 
be limited, becauſe ſuppoſed his own, and the Tenants have no 
certain parcel! thereof laid to their holdings but onely bit of mouth 
with their Cattel. But the Tenants ought to be ſtinted in all forts 
of Common. Now Commons may be diſtinguiſhed into, 1. Com- 
mon in groſs; 2, Common appendant 3 3. Common appurtenant ; 
and, 4. Common by way of neighbourhood. 1. Common in groſs is 
where a man by Deed granteth unto another Common of Paſture. 
2. Common appendant 1s where a man is ſeized of Land to which 
he hath Common for ſuch Beaſts as ſerve for compoſting his Land, 
wherein Geeſe, Goats and Hogs are exempted : and this kind of 
Common is by Preſcription as an Appendix or addition onely to 
arable Land , and not to any other. 3. Common appurtenant 1s in 
the ſame quality, but with greater liberty , becauſe it is for all 
kinds of Cattel, Hogs, Goats, &*c. as well as other Cattel, And 
this Common may be made at this day, and may be ſevered 
from the Land to which it is appurtenant , and ſo cannot Common 
appendant be. 4. Common by way of neighbourhood is where the 
Tenants of two Lords or more adjoyning do inter-common either 
upon other with all commonable Cattel. But one may not put his 
Cattel upon the others Commons otherwiſe; for if they do, an 
Action of Treſpals lies. 

11. Whether hath any man incroached upon any part of the 
Lord's Waſt by Incloſure, or adding any part thereof unto his! 
own Land? who hath ſo done? where, how much and how long 


hath it continued ? 
12. Whether hath the Lord any Park or Demeſne-wood , 


which by ſtocking may turn to the Lord's better benefit by Pa- 
ſture, Arable, or Meadow ? and what is an Acre worth, one with 
another , the ſtocking 2 how many Acres does the Wood con- 
tain? and what will an Acre of the Wood be worth > and what 


13. What Cuſtomary Tenants are there within or belonging to 
the Mannor ? what are their names? and what Meſluages, Te- 
nements or Lands do they hold by name ? and what Rent do they 
pay? and what ariſes to the Lord by the death of any ſuch Cy- 
{tomary Tenant, or by the death of any Freeholder, by Fine, He- 
riot or Relief, by the cuſtome of the Mannor ? 

14. How doth the Cuſtomary Land of the Mannor by Cuſtome! 
deſcend after the death of an Anceſtor? and whether will the 
Cuſtome of the Mannor allow an Entail by Copy ? and whether 
doth it bear Widows eſtate? and whether may a man be Tenant 
by the curteſy ? 

15. Whether are there any Cuſtomary Tenements that are 
Heriotable diſmembre:d and divided into parcels, to the weakning 
of the Tenement ? and who be they that have theſe Heriotable 


parcels? and what quantity hath every one of them ? 
16, Whether 
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| the diſpoſing of the ſame ? what quantity of Land is fo diſpoſed > 
and how many Cattel will it paſture? and what is a Cow, Oxe, 


Jany other Mill, Iron-mill, Furnace, or Hammer, Paper-mill, Saw- 


16. Whether are not the Fines for Admittances of a new Cu- 
ſtomary Tenant being heir, or coming in by Purchaſe or upon 
Surrender, at the will of the Lord? or are the Fines always 
certain ? 

17. How and by what means may a Cuſtomary Tenant forfeit 
his Copyhold-Tenement ? and whether hath any ſuch Tenant of- 
fended in any ſuch manner? and who by name? that is, have they 
felled any Timber-trees, ploughed up Ley-grounds or Meadows 
never tilled before , ſuffered their Houſes to decay, pulled down 
any Houſes, or committed any other wiltull Waſt ? 

18, What are the Cuſtoms of the Mannor in general, both in 
the Lord's behalf to perform or ſuffer to the benefit of his Tenants, 
and of the Tenants to perform tothe ſervice of the Lord ? 

19. Whether is there within the Mannor any YViUain or Neife, 
that is, any Bond-man or Bond-woman? if there be , what are 
their names ? what Land do they hold? and what is the ſame an- 
nually worth? and what goods do they poſſeſs? Obſerve this 
Tenure is quite out of uſe. 

20. Whether hath any Tenant or other perſon within the Man- 
nor ſtocked up any Hedge-row, ploughed up any Balk or Land- 
ſhare, removed any Mere-ſtone, Land-mark, or other Bounds be- 
tween the Lord's Demeſne and the Tenant's Freehold or Cuſto- 
mary Lands of Inheritance, or between his Freehold and Cuſto- 
mary Land, or elſewhere? where is any ſuch offence committed ? 
by whom ? and where ought the ſame to ſtand ? 

21. What Cuſtomary Cottages are there within the Lordſhip, 
Tofts, Crofts, or Curtelages > what are the Tenants names ? what 
Rent do they pay ? and what Services dothey owe ? 

22. Whether are there within the Mannor any new Tenements 
or Cottages, Barns, Walls, Sheds, Hovels, Hedges, Ditches, or ſuch 
like, erected or ſet ups or any Water-courſes or Ponds digged up- 
on any part of the Lord's Waſt, without the Lord's licence ? where 
is it? and by whom was it done, and by whoſe licence, and upon 
what conſideration ? 

23- What Tenants arethere within the Mannor that hold any 
Lands or Tenements by Iadenture of Leaſe? what are their 
Kands 2 what hold they, for what Rent, under what Conditions 
or Covenants, and for what term of years or lives ? 

24. Whether hath or doththe Lord imploy any Land to Juiſt- 
ment, as in taking in Cattel to Paſture and Herbage ? who hath 


Horſe or Sheep-gate worth within the Mannor ? 

25. Whether hath the Lord of the Mannor any Cuſtomary 
Water-mill, Wind-mill , Horſe-mill , Grieſt-mill , Mault-mil], 
Walk-mill, or Fulling-mill > whether is there within the Mannor 


ing-mill, Sheer-mill, or any other kind of Mill > what is it worth 
oF the year 2 and in whoſe occupation is it ? Here obſerve,thatto 
the | 
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Tenants, vis, that they are bound to grind their. Corn at the 
Lord's Mill :. and that kind. of Cuſtome is called Socome. - And 
this may be divided into two ſorts 2. Bond-ſocome, where the. Te- 
nant is bdund by Cuſtomey as where his Corn .grows upon the 
Mannorz and Love-ſocome,where he grindeth of free will 3 as Corn 
bought in the Market, the Tenant is at liberty togrind it where he 
pleaſeth, yet out of kindnels to his Lord brings it to his Mill, 

26, Whether hath the Lord of the Mannor any peculiar Fiſh- 
ing within any River, Brook,Mecr, Pond, or other water ?-where 
and how tar dotli it extend ? and what is it yearly worth 2 and who 
be Farmers thereof? and what common Fiſhings are therein 2 and 
how are they uſed ? Concerning this Article lee 25 H, 8. cap. 7. 
and 31 H. 8. cap. 2. 

27, Whether hath the Lord any Fowling within his Mannor by 
reaſon of any Moors, Mariſhes, Waters, Brooks, Reeds, or ſuch 
likez or any Woods wherein do breed any Storks , Shavelars, 
Fe, or any Pibble, Beach or Sea-bank wherein any Fowl breed? 
who takes the profit of them ? and what may they be worth by 
the year unto the Lord ? 

28. Whether hath not the Lord of the Mannor ultra memorian 
hominis had and received all Waits, Eſtrays, Felons goods, Trea- 
lure trove, and (ſuch like profits within the Mannor ? and whe- 
ther hath he been anſwered of. them from time to time truly or 
not? and who is the Officer that overſees the ſame ? and whe- 


ther be they totally and fully anſwered ? 
29, Whether are there within the Mannor any Tin-mines, 


Lead-mines, Copper-mines, Coal-mines, Quarries of Stone, viz. 
Marble, Free-ſtone, Mill-ſtones, Lime-ſtones, Grind-ſtones, Marle 
or Chalk-pits, {limy or moorilh Earth fit for ſoiling of Land, or 
any Potters Clay , or Clay for Brick or Tile, or any Fullers 
Earth, or any Sand or Gravell-pits, or ſuch kinds of commodities ? 
and what are every of them worth by the yearto the Lord? or 
. [how are they improvable? _ 

30. Whether arethere within the Mannor any Turfs, Peats, 
Heath, Broom, Furzes, Cc. which are or may be ſold yearly with- 
in the Mannor to the Lord's profit ? and what may they yield by 
the year if improved to the uttermoſt value ? Here note that theſe 
things before mentioned are not of equall uſe and advantage in 
every Country : for Eſſex affords little of them 3 but Northam: 
berland, Cumberland and Weſtmorland, as allo Lincolnſhire, Cam- 
bridgeſhire, Lancaſhire, Torkshire and many other places yield good 
ſtore of them, and they are there uſed as good Fuell. 

3t. Whether is there within the Mannor any Slate-ſtones for 
Tiling, red or black Lead or Oker for Marking-ſtones ? Note 
that Cornwall abounds in Slate, and Derbyſhire hath plenty of the 
Marking-ſtones, and ſome Mill-ſtones. 

32. What Deer hath the Lord in his Park ? who is Keeper ? 
{4nd what is his annuall Fee ? hath he any Warren of Coneys or 


the Cultomary Corn-mill doth belong a kind of Duty trom the 
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Hares ? who is the Keeper ofeither of them? and what Fee hath 
he by the year ? what are the ſaid Park and Warren worth by 


the year to be let by the year if the Deer, Coneys or Hares were 
deſtroyed? Notethat a Park for Deer is more for the Pleaſure 
then for the Profit of the Lord or Commonwealth : But War- 
rens of Coneys are not unneceſlary, as requiring no rich grounds 
to feed in, but mean paſture and craggy grounds are fitteſt for 
them. 

33. What Penſions, Portions, Payments or Fees are or ought 
to be yearly pay'd out of the Mannor ? to whom ought they to be 
pay'd,and for what? and whether have the ſame been duly pay'd, 
or diſcontinued, and how long ? Theſe things ought to be duly 
examined, as well as to what goes out of a Mannor, as what is re- 
ceived in. 

34. Whether is there within this Mannor any weekly Market, 
or any Fair at any time of the year ? on what day or days? who 
hath the Toll and Profits thereof 2 and what may they be worth, 
either in his own hands or to let to farm ? Here note, that Markets 
and Fairs are not appendant toa Mannor, but commonly held by 
Patent from the KING. 

35. Whether hath the Lord any Leet or Law-day within the 
Mannor ? what is the extent thereof ? and whether is there any 
Court kept within the Mannor from 3 weeks to 3 weeks? and of 
what hath the ſaid Court power to judge or determine ? 

36. Do you know of any that have any Deeds, Evidences, 
Court-rolls, Rentalls, Suit-rolls, Cuſtome-rolls, Books of Survey 
or Account, or any other Eſcriprts or Muniments touching or con- 
cerning this Mannor ? if you do,you are to produce them, or cauſe 
them to be produced. 

7. Who hath the Advouſon, Nomination, Preſentation and 
Gift of the Parſonage, Vicarage or Free-chappel belonging to 
this Mannor ? whether is the (ame an Impropriation ? and who is 
[Incumbent of the ſaid Parſonage or Vicarage? or who hath the 
Impropriation in uſe? and what is it worth by the year? This, . 
though it ought to be enquired. yet I ſuppoſe 1s not to be reckoned 
as parcell of a Mannor, becauſe a matter of Spirituall or Eccleſfi- 
aſticall Fun&tion cannot be parcell of a Secular living : But a Man- 
nor as touching the Tithe may belong to an Eccleſiaſticall charge. 
Nor do I conceive an Impropriation , — it belovg to the 
Lord, tobe parcell of the Mannor 3 becauſe from the firſt inſti- 
tution it was ſeparatedto a Spirituall office : and though the Pro- 
fits were afterwards diſpoſed to a Secular perſon, yet do they not 
thereby become parcell of the Mannor. 

38. Whether is there any Land concealed or Rent detained 
within this Mannor, and by whom, for what, how much, how 
long ? or whether is any Land granted in Mortmain ? 

39. Whois the Lord's Baily 2 what 1s his name ? hath hea 
yearly Fee? and doth he hold by Patent for life, or at the will of 
the Lord? who is Steward of the Lords Courts? what — his 
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Fee? and how doth he hold? whois Woodward ? and what other 
Officers are there within or belonging to this Mannor? and what 
are their Fees or Salaries > Here note, that ſundry Mannors have 
divers Officers, ſome appointed by the Lord, and ſome by the Te- 
aants : but thele are ſo known, . that they need not be particu- 
larized. : | | FS 
40. Within what Dioceſe and Deanery , or withia what Divi- 
fion and Hundred lies this Mannor > what Beacons are you ap- 
inted to watch and ward at? and where are you generally cal- 
led to Muſter and ſhew your Armour? Here obſerve, that the Ec- 
clefiaſticall JuriſdiMon takes place in all Counties, for the Ordi- 
nary'is precluded in his Viſitation, Every Subje& isto anſwer 
for himſelf according to his Family and the extent of Family or 
Lordſhip. The Ordinary may inquire concerning Recuſancy, 
and the Miniſterial! and Civil Officers into Bounds and Limits, 
How neceſſary Beacons have been in the times of common In- 
valion, is obvious to every eye that has lookt into our Hiſtories; 
and for Muſters , though there were anciently a certain place, 
yet by late Statutes ſince his MA JESTIE's happy pee nr 
tion the Militia is otherwile ſettled, and all perſons may be called 
to Muſter and ſhew their Arms where the Lords- Licutenants or 
the Deputy-Lieutenants ſhall ſummon them to appear within the 
County, and in caſe of Invaſion they may be ſent farther, 

41. What Market-towns are neareſt unto this Mannor ? and 
what Commodities are there ſpecially vented > This is very ne- 


ceſſary tobe known by the Lords, eſpecially ſuch as live far di- 
ſtant from their Mannors, becauſe many times they may fe them- 


ſelves with Tenants fit and capable to ſupply thoſe neceſlaries 
which haply otherwiſe might be wanting, 
Theſe are the principal Articles that every Surveyor ought to 
inquire intoz but he may in his diſcretion order his buſineſs ſo as 
not to be tied to this particular form of words, yet he muſt take 
the ſubſtance of theſe Articles, or ſuch or ſo many of them as he 
conceives ( guided by ſome preinſtruftion or foreknowledge of 
the ſtate of the Mannor ) are fitteſt to be delivered to the Jury : 
and withall he is to explain to them the meaning of every Article 
more at large, as in ſeverall before we have ſhewed to him, And 
when he has finiſhed his Charge, it is not inconvenient to give the 
Articles in writing to the Jury, that they may the better and more 
eaſily anſwer their knowledgesz for perchance the Jury cannot ſo 
methodically ſet down their own meanings 3 therefore the Sur- 
veyor may correc the form, ſtil] retaining the meaning and in- 
tent of the Jury. Then let him reade it to them , that they may 
allow or difapprove the ſame : and if they doubt any thing , he 
may give them a day to conſult and deliberate,and then upon their 
Verdict delivered ingroſs the ſame, together with bis own private 
neceſſary Obſervations touching the ſame. 
| Immediately after the Charge ended, the Surveyor is to make 
Proclamation in the name of the Lord of the Mannor, that every 
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 ITenant do forthwith produce his Deeds, Copies, Leaſes and other 


Evidences, to the end they may be entted into a Book of Parch- 
metit for contiquance. 

The manner of theſe Entries is as followeth. 

Intrationes ohnninum &- fingularum Chartarum, Copiarum, Inden- 
[turarum , omniumque aliarum Evidenc' Tenentium ibidem fa 
22," die Offobris Anno Regni Domini noſtri CAROLI 1. Dei 
Gratia Anglie, Scotie, Francie & Hibernie Regis , Fidei Defenſo- 
ris, &c. viceſimo quinto, Annoque Domini 1673. ut ſequuntar : viz. 

Charte Liberorum Tenentinm': and under this Head fer down all 
Freehold-eſtates. Then proceed in this manner 3 

Intratio Cuſtumariorum Tenentinum : and here enter all Copyhold- 
eſtates. If the Eſtates be for lives, then the Entries muſt be ac- 
cording to the words of the Copy 3 and at the Foot of the Entry 
of every Copy he ought to ſet " Bel the ages of the Tenants in 
poſſeſſion , and likewiſe of them in reverſion, and other neceſ- 
ſary particulars. | | | 

hen this is done, then proceed to Leaſes, wherein the Sur- 
veyor muſt obſerve theſe following particulars, 

Dies, Menſts, Annw. 

Partes inter quas faita eſt Dimiſſuo vel Indentura. 

Conſideratio conteſſtonis . 

Particalaria que per Indenturam conceduntur. 

Habendum, cum termino arnorum ant vitarum pro quo ant quibus 
conceduntur. 

Redditns &* tempora ſolutionis. 

Clauſule diſiriftionis aut forts faGure. 

Conventiones &* Proviſftones, breviter, ſed diſtinQe. 

Duomodo obligatur ad warrantizandum Confeſſor, &c. 

And this is ſufficient for the manner of Entring all ſorts of 
Deeds. 


Aving thus run through the ſeveral particulars of Survey ac- 
cording to the Law, we will give you the ſeverall diſtinQi-* 
ons of Lands by their divers Appellations in particular places. 
Thoſe generally known are diſtinguiſhed into Perches , Roods, 
Acres, Tard-lands, Plough-lands, Hides, &c. But beſides theſe there 
are other denominations given to Land, which we may ſuppoſe to 
have been anciently taken from Coins, as Fardingdeals, Obolates, 
Denariates, Solidates, and Librates. 

The F ardingdeal, Dnadremata terre, ſignifies a Rood or x of 
an Acre. See Crompton's Jur. and Reg. orig. 1. We reade in Fitzh. 
87. of viginti Libratas terre ; ſoallo Reg. orig. 49. & 248. im- 
porting, as it ſeems, ſo much Land as yields twenty ſhillings Rent 
annually. So you may reade farther Reg, 249. centum Solidatas ter-| 
rarum, tenementorum O& reddituum. But Roods and Acres difier 
many times according to the cuſtome or uſage of ſeveral places. 
Yet notwithſtanding thoſe ſeverall varieties, the Surveyor muſt 
make his Computation by the Standard 3 although perhaps it = 

c 
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be that the Lord's Demeſnes in ancient Surveys have been mea+ 
lured by the twenty-foot Pole, called Menſara major , and the 
Cuſtomary Land by fixteen foot and a half, called arinor Met(ira, 
So the French Arpert or Acre, containing 100 ſquare Poles,is lay'd 
out inthe meaſuring of Woods by the 22 foot Pole, which is cal- 
led the King's Arpent 3 yet their other Lords are computed'by the 
Pole of 20, 19, or 18 foot. | 

The Oxegeng, called by Skene Bovata terre , is reputed to con- 
|tain thirteen Acres; yet we find it ſometimes more, ſometimes 
leſs, as Cuſtome leads: and Bovete is properly uſed of Lands is 
|Gainoxr, that is, uſually ploughed, 

The Tard-land, Virgeta terre , as Mr. Lambard holds, is ſoine- 
times 20, other-times 24, and ſometimes 3o Acres 3 and it is not 
reputed in Demeſne, but in Gainour. 

A Plough-land or Carne of Land, Carucate terre, 1s ſaid to con- 
tain 4 Yard-lands at 3o Acres to the Yard-land ; that is, quaniznm 
aratrum arare poteſt in novali tempore. 

A Hide of Land, Hida terre, is (aid to be ſuch a portion of Land 
as may be tilled with one Team in a year and a day, according to 
the ſeverall Tilths and Seaſons; and fo Crompton affirms it to be 
100 Acres by Statute, and ſo confounds Hide With Carxcate. Others 
ſay that every Hide of Land contains 4 Plough-lands at 120 Acres, 
and fo 4 Hides make a Knight's Fee. 

A Knight's Fee, Feodum militare, 1s ſo much as is ſufhcient yearly 
for the maintenance of a Knight and his retinue with convenient, 
allowance and revenue, which in the time of Herrry the Third was 
fifteen pound. But Sir Thowas Smith in his Book de Rep. Anglor. ra- 
teth it at 401. per annum. But Cambden records it to be 680 or 
80o Acres. After ſome computations it contains 5 Hides of Land, 
each Hide 4 Yard-Jands at 24 Acres. 

In the Dutchy of Lancaſter a Knight's Fee contains 4 Hides of 
Land, each Hide 4 Plough-lands, each Plough-land 4 Yard-lands 
at 30 Acres, amounting in the whole to 1920 Acres. 

Twc Knights Fees make a Cartred, 2 Cantreds and a half make 
a Barony, and one Barony and a half makes an Earldome, that is to 
ſay, 38400 Acres. 

But although theſe proportions of Land do not always hold 
with their Titles of Honor, yet their denominations continue their 
originall inſtitution 3 and however they may be diſmembred | 
quoad quantitatem, yet the right and Digaity is indiviſible 3 info-| 
much as if a Capitall Meſſuage be Capst Comitates vel Baronie, 
it may not by any means be parcelled. And the Relief depends 
upon the Dignity after the firſt allotment z viz. 1008s, for a 
Knight's Fee, 100 Marks for a Barony, and an 1001. for an Earl- 
dome. See Mag. Charta. 

Io the laſt place, the Surveyor is to obſerve that the Tenants 
of Mannors holding freely by Charter in Ancient demeſne cannot 
be impleaded nor impannelled upon Engueſts out of the ſame 


Mannor, and they are Toll-free for all thiogs concerning their ſu- 
{tenance 
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ſtenance and Husbandry, and exempt from contribution towards 
the- expences of Knights of the Shire that ſerve in Parliament. 
F.N.B. 14:and 128. Of theſe there are feverall ſorts: as, 

Infeoffing with Tof implies freedome from Cuſtome, e+-c. 

With Carxage, from taxation by Carues. 

With Bruck-bote, from repairing and reedifying of Bridges: as 
with Burgh-bote, being the ſame for Caſtles, 

Footgeld implies a Privilege to keep Dogs within the Foreſt, 
not being expeditated or lawed, without controul. 

Waives, Weifs or Waived goods import ſuch goods and chattells| 
as being ſtoln are left or forſaken by the Thief in his flight. 

Infangthefe enables the Lord of the Mannor to judge of Felons 
inhabiting within his Fee : as Vtfangthefe to judge, or at leaſt to 
execute judgement of Felons apprehended within the Fee. 

For Accrewments to the Lord of the Mannor by Felons, not 
onely their goods, both real and perſonal, are forfeited, but alſo 
their Lands not entailed eſcheat poſt annum diem &- vaſiune, ex-| - 
cept in Gavel-kind and ſome peculiars. 

Baronies infeofted with them had formerly power to diſpoſe of 


Villains, their children, goods and chattels. 


Abiſherſing, alias Miſherſing, implies both Forfeitures and Amer- 
clamens of all Tranſgreffions within the Fee, and alſo the Immu- 
nity from the like penalty. : 


: Bloxdwite confers all Amerciaments of Courts for ſhedding of 
loud. 


Eſtovers granted out of Woods or Foreſts include Howſe-bote. 
Hay: bote, and Plowgh-bote. 


<h—_— 
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 TheC onclufion. 


Nthis ſhort and ſmall Tra& there hath been an endeavour to lead 

you as by a clew through the Legal Part of what you had be- 
fore from the Mathematica Artiſt. We have not troubled you 
with Charts or Tables to be as Fac fimile's. Whoever undertakes the 
work of a Surveyor without ſome knowledge of the Law, can 
with all bis Art reduce it to no certainty : And any Art without 
certainty is like running in a Circle, where there is neither be- 
ginning nor end, You have in this little Tra& the nature, quality, 
pp appendants and extents of a Mannor : if you receive 
that ſatisfaftion which was intended and defired, then you have 
little cauſe to complain that your time is ill ſpent in the pernſall. 
However, 'tis hoped you ſhall receive a greater advantage by the 
ioſpeCtion then the Authour expects applauſe for his pains, becauſe 
he knows that facile eft inventis addere. 
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For the moſt accurate plotting of Land, according 
to the two principall Chains for Land-meaſure ; namely 
Rathborn's, of the Perch or Pole. diviled into an 100 
parts by Links; and Gunter's, of four Poles. together 
divided by the ſame number of Links : which latter 
we chtefly inſiſt on, and begin with as the beſt in gene- 
rall, and called more peculiarly the Decimall Chain, 


H E Scale being of a Diagonal kind , is 
therefore drawn after a figurate manner, 
in the form of a right-angled Parallelo- 
gram. And firſthere AE BF, the Scale- 
meaſure itſelf ſimply being AE or B F,viz. 

F J z Inch in this Draught for Gzmier's Chain, 

C > \ ) according to a plain or fimple Scale of 16 in 
I the Inch, as they commonly ſpeak, that is, 

+. Inch for a Pole, which Surveyours have 

uſually accounted the moſt indifferent and realonable for plot- 

ting of middling Grounds or Incloſures, &<c. And AB orEF, a 

Line ſo long as may be conveniently or diſtiactly divided into 

100 parts, according to the number of Links in this Chain, cal- 

led Centeſms, which is here 3 Inches, (as little, I think, as well can 

be.) And then the Diagonal Line thereto, E B, divided into 


IQ 


$A 


S 


100 parts unequally, by the equal parts of AB and E F toge- 


ther, for the Links of this Chain, to be taken thereon, And this 
is the ground-work of this kind of Scalez which is enlarged at 
pleaſure, by iterating or repeating the Scale-meaſure from the end 
of the Diagonal Line at E,on the lefrhand,and from the end of the 
longer Side-line E F of this particular Parallelogram at F, on the 


right hand.downward,tor as many whole Chains as may be thought 
- convenient 


th 
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convenient fur a reaſonable length of the whole Scale, tor ready 
uſe, ſo as not to exceed the extent of ordinary or middle-(ized 
Compalles, as fitteſt for this uſe, which may be half a foot : And 
parallel Lines drawn direG&ly overthwart the Scale betwcen 
thems and the Chains numbred orderly with 1, 2, 3, Ec. on the 
left (ide: And all theſedireAly-tranſverſe Parallels divided equal- 
ly according tothe two firſt of them, viz. ABandE F. And then 
through every 1C'Þ part of theſe are paralle] Lines drawn directly 
downward the whole Scale, ( here ABCD,) and ſorumbred or- 
derly with 10, 20, Zo, &*c. on the top or head thereof, from A to 
B. And the intermediate parts, as Centeſms, marked out on each 
tranſverſe Parallell with ſmall ſtrokes, or pricks onely, by the 
edge of the Ruler,as ſuppoſing parallel Lines to be drawn through | 
them all; but which cannot conveniently be done, neither are 
needfull, if _ could 3 but every 5" of them with a little lJon- 
ger ſtroke, or fuller prick, All which being done, the parts one- 
ly of this Chain are taken off, or meaſured with Compaſles be- 
tween the direCtly-tranſverſe Line E F, and the obliquely-rranſ- 
verſe or Diagonal Line E B; and the whole Chains and parts to- 
gether, between the proper parallel Chain-line in number,and the 
Diagonal Line, or particular Link-line, as I may ſpecially call it : 
This Scale being completed with one ſingular Diagonal Line. And 
accordingly may a Scale be made in any other proportion to 4 
plain or commou Scale3z to wit, to any other part of an Inch ap- 
pointed for a Pole or Rod. 


At the other end of this Scale, or Scalar Table, (viz. C D, ) 
may beſt begin that for Kathbore's Chain, or rather Pole-mea- 


ſure 4 of which going to Gunter's Chain , each Chain-ſpace 
muſt be divided into 4 equal parts, as herefirſt D 20, G 19, and 
Lines drawn to each of thoſe parts parallelly, acroſs the Scale in a 
dire& manner, and a Diagonal Line between H and C, (viz. HC, 
or H 20, that being now the top or head of the Scalar Rule, | 
and ſo the ſame to be turned and holden the contrary way to the 
former Scale, ) in which is contained fimply the Scale for Rath- 
born's Meaſure. By which whole Scale the Poles and Centelimal 
parts of a Pole are taken off, or meaſured with Compaſſes, as were 
the Chains,and like parts of a Chain,by the other Scale for Gunter's 
manner of meaſuring, to wit, between the proper parallel Pole- 
line in number, and the Diagonal Line 3 the Poles being figured 
on the other fide of the Scalar Rule now ,, (as on the Line D B 
here, from the end of the Diagonal Line at D, direGly to F.) 
But which need not ſo much, nor indeed can conveniently be, to 
every Pole, ( they falling ſo nigh together ) as in the other Scale 
to every Chain; but to every 5), or rather 10", and fo torun 
on by Tems, as in the common or plain Scales is uſually done , 
and as hereI have begun tothe firſt Ten, from H the point of 
beginning: whereby the whole Tens are taken off by them- 
ſelves; and the ſingle whole Poles under Ten by themſeIves , 
from- among the firſt Tenz and the parts of one Pole there- 


with, 
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with, upon the Diagonal Line : the ſaid parts being allo num- 
bred by Tens in a row by themſelves on the Line D C, here, 
the contrary way tothe former. But becauſe 'tis beſt both for 
eaſe and exaQtnels, to take off all theſe together ( when required ) 
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with one opening or extenſion of the Compaſſes, ſo far as the 
length of the whole made Scale will admic 3 therefore ("and 
alſo for avoiding confufion by the mixture of Lines in both the 


Scales together, and withall a multiplicity of parallel —_ 
; hh O 
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12, 3, Ec, as from the lowelt to the higheſt, on the left hand, like 


ET 


a 


ſo nigh together in thts very Scale) this Scale may better be made 
by it ſelf, as on the other fide or face of the Rule : unleſs it 
be thought fitter to draw another Scale there for Ganter's Chain, 
that is to ſay, in ſome other proportion of a plain Scale 3 and then, 
in ſtead of the dire(t-tranſverſe Parallels to the firſt ten fingle 
Pole-ſpaces tc have oblique ones, as Diagonals., after the man- 
ner of the moſt common Diagonal Scale, namely of an Inch in- 
to 100 parts, and theſe numbred accordingly upward, with 1, 


astheten parts of the Inchz and from the loweſt to have dire& 
tranſverſes onely to the whole Ten-pole ſpaces, down along 
the Scale, and theſe numbred with 10, 20, 3o, &c. on the ſame 
hand, like as the whole Inches are with 1, 2, 3, &c. whereby 
any number of Poles and parts are taken off, like as any number 
of Inches and parts from the foreſaid Inch-ſcale. Or to make a 
Scale onely to rs of a Pole, ( which part Mr. Rathbore uſed for 
more ordinary and larger menſurations calling it a Prime , and 
ſo ras yore, a Second) aLine of 10 parts overthwart the Scale 
will ſuffice, like as in the ſaid Inch-ſcale, (to wit, each dire{t- 
ly and obliquely tranſverſe parallell ) there being Lines 
drawn through each part parallelly down the whole Scale : and 
the 10 ſinglePoles tobe numbred on the left fide thereof 3 and then 
the whole Tens, as before was faid: by which the Poles and 
ro" parts are taken off, juſt as Inches and hundredth parts by the 
reſpective Scale aforeſaid, And thus may 4 ſuch Scales be made 
on a four-fided or faced Ruler to 4 ſeveral proportions. How- 
ever the 10 parts are as well taken off the Centefimal Scale,upon 
the Lines drawn through, them direly down the Scale, parallel- 
wile, 

Now although to lay down here a Platform of a parcel of 
Land, for ſhewing more particularly and plainly the uſe of theſe 
Scales with the Chains, may be thought needleſs as to any inge- 
pious, intelligent PraCiſer, the Direftions already given ſeeming 
ſufficientz and alſo this being annexed to a complete Book of Sur- 
vey : yet for fuller ſatisfation to ſuch as are not acquainted with 
theſe things, and beſides that things of this nature ſeldome or ne-! 
ver paſs well without ſome practical example, and furthermore! 
for comparing our Statical produdtion of ſuch a Plat areally with 
our Scalar or Menſural,brought in afterward,as bricfly as may be, I] 
think it not amiſs, but rather meet, ſo to doe. Bur it thgll onely be 
in one Trapezzel Figure,as ſufficient for underſtanding the way 1n a- 
ny Land-plat whatſoever; (ith that the readieſt way of meaſuring! 
the Area of any irregular Plat or Plane, is by parting it firſt into as} 
many Trapezies as it will admit, ( which Mr. Rathborn eſpecially 
commended)and then each Trapezie into twoTriangles,by drawing} 
a Diagonal Line therein, the convenienteft way tor the talling of 
Perpendiculars thereupon from the oppoſite Angles, ( 1he longeft 
is commonly the beſt ) that being then the common Bate ro both 


the Triangles-z whoſe meaſure muhiplied with that of the two 
Perpendiculars 
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Ferpendiculars put together, half che Produ@ is the Areal or Su- | 
perficial Content of the whole Trapezie, as if it were but one 
Triangle 3 ( Or half of one with the whole meaſure of the other | 
gives the ſame; ) And that in Pole-mealure by the common (or| 
Rathborn's)) way, and in Chain-meaſure by Gunter's : Which lat- 
ter will be then Acre-imeaſure immediately, In a manner, viz, by | 
10 Diviſionally, | 
As firſt in this Trae: 

\ 2#al Plat ABCD, = A 
a {mall Encloſure of 
Ground, meaſured by 
Ginter's Chain, and laid 
down Orthographical- 
ly or Diagraphically, by 
our prelent Scale ac- 
commodated thereto, in 
the foreſaid proportion 
of a plain or common 
Scalez the Diagonal or 
common Baſe-line, BD, | 
is 9 ch. 6d G1 parts bo] | 
nearlieſts ( which by 

Decimal notation is briefly 9g. 31 ch. ) and which onely needs | 
meaſuring in the Field, eſpecially with the plain Table, in its plain, 
ſimple, natural, or comon capacity, as being ſo the exaCteſt ( as 
well as.cafieſt and expediteſt _) Inſtrument for this plotting pur- 
poſe, ( chiefly in ſmall Grounds.) And the ſhorter Perpendicle, 
AE,1is 3. 79 ch. andthe longer, C F, is 4. 87 ch. { as nearly as | 
could be meaſured in my own Draughts of the Trapezie and 
Scale. ) Which two added together make 8. 66 ch. And this 
aggregate mm with 9. 81 ch. produceth 34. 9546 ch. 
ſquare or ſuperficial; whoſe half, 42. 4773 ch. is the Trapezial 
Area; ( org. 81 with 4. 33 ch. gives the ſame 3) which divided 
by 10 onely, gives 4. 24773 Acres :( For that 10 ch. in length and 
I ch, in breadth, reangularly, do make an Acre : ) and that is 
but a cutting off 5 figures from the right hand toward the left, 
which will be a Decimal part of an Acre in Links alone immedi- 
ately, according to the number of ſquare Links in an Acre, viz. 
I0000D 3 or in Chains and Links together, by cutting off bur 4 
figures firſt, which will be a Decimall part of 'a Chain in Lioks, 
2iz. 4773, and then 1 figure more in way of Diviſion by 10, which 
will be whole Chains, viz. 2 3 and the fig. remaining on the left 
hand at laſt ſhall figaifie whole Acres : Or the whole Produd, 
84.9546 ch. divided by 20, gives 4.24773 Acres. And that 
Acre-frattion will be brought into Roods and Perches, ec. by a 
twofold Multiplication, viz. by 4, and 40 3 and a twofold Ab- 
ſciſſion of 5 figures in the produdts by Diviſion, viz. by 1. 00c00, 
moſt briefly thus : 
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| es ' 'P. 39] 6368|o which comes very nigh 
toa Rood. And ſo the whole Plot is almoſt 4; ac. 


In which Trepezial Incloſure, BD meaſured by Rathbory's 
' Chain is 39 Poles and 24 patts 3. (or, as he would call them, 39 
Unites, 2 Primes, 4 Secondsz but which noted moſt briefly, are 
39. 24 Þ. ) And the two Plot-perpendiculars meaſured by our 
ptttent Pole-ſcale; as nearly gs might be, are thus briefly : 


% 


| | AE'15. 162 
% CF 19. 485P 


.: y Sum 34. 64'p. 
oY BD 39. 24 p. 


Produtt, 1359. 2736 p. ſquare. 


DO ——— 


Half, 679. 6368 p. isthe Ares. 

Which divided by 160, (and which is but as by 16, in a man- 
ner,) glves 4. 24773 ac. exattly agreeing with the meaſure by 
Gunter's Chain. Or 1359. 2736 p. divided by 320, ( which is 
but as by 32) gives the ſame; that is, 4 ac. 39. 6368 po. 

Where you may obſerve, that Rathborn's Meaſure is four-fold 
Gunter's lineally or ſimply, and fixteen-fold ſquarely or ſuperfici- 
ally : So that Gwmter's is reduced to Rathborn's by Quadruplation | 
in the firſt way, and by Sedecuplation in the ſecondz and contra- 
rily Rathbore's to Gunter's, by Quadripartition in the former way, 
and by Sedecipartition or Deniſenarie-diviſion in the latter. 

Now the Ares of this Trepezie diſcovered by our curious Sta- 
tical or ponderal Experiments, on all or moſt ſorts of writing-pa- 
per, differs from the foregoing true Area found by our curious 
Scale-meaſure, about 10 Poles, by ſome trials 3 and but 7 p. nearly, 
by one, and but; p. as nearly,by another : (viz. 4 ac. 39. 3946 p. 
the former 3 and 4 ac. 39. 8560 p. thelatter. ) And thus is ob- 
tainable "a Meaſure of any plain Superfice by weight,as well as of 
any Solid. 

All which I ſhewed particularly in my publication thereof , 
( together with this Scale ) with Mr. Fizgs Book of Survey, in 
an ample manner, with variety of matter pertinent to them both, 
as an Addition, Appendix, or Supplement, all together, tothe 
Art Agrometricalz and indeed the Jaſt that can well be made 
thereto : but chiefly in the latter Edition, ( which was wholly 
loſt, in a manner, by the fatal Fire that year, there being but very 
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places of performance, and all other circumſtances conducitg or 
convenient to this thing : as alſo the beſt Uſe that might probably 
be made thereof; to wit, in larger and ruder Grounds chiefly, as 
Champains , Commons , Fens, Marſhes, Moors, Mountains , 
Woods, Parks, Forreſts, &c. In meaſariog and plattidg of 
which, Surveyours uſually mind not much of exa@neſs. But oth 
which things are here abbreviate& or contrafed into as little as 
might be, according to the ſmall room allowed for them, + -- 
But again to our Scale, in referthte to other uſual menſarations, 
( as ſhewed alſo formerly.) As 42 Inch for a Pole, and ſos Inth 
for Gunter's Chain (in our preſent Draughts thereof ) are divided 
ſeverally into 100 parts, by virtue of one Diagonal Linez fo 
may the whole Inch be divided accordingly. As here BI; eoti- 
taining 4 Chain-meaſures or ſpaces, for an Inch , and the "Line 
3 I divided into 100 paits, and a Diagonal Line 3 B'drawri 
thereto , as the Hypotenuſal of the right-angled Triangle 31 B, 
and divided anſwerably 3 which Triangle ſhall comprehend the 
Diagonal Scale ſimply of an Inch into 100 parts : And fo the 
like for any other Meaſure to be divided Diagonally, as contai- 
ning the ground and reaſon of that kind of Decimal Diviſion, it 
conſiſting naturally of a right-angled Triangle. For thus are the 
Centeſimal parts of an Inch taken between the Lines 3Iand 3 B. 
| And if this Diagonal Line be drawn as nigh the top of the! 
Land-ſcale as conveniently can be, then may ſome whole Inches, 
and parts of an Inch, be taken togetherz the whole Inches being! 
ured downward, on either (ide of the Scale, with 1, 2, 3, @&*c.. 
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ſtew Copies laved for ſale ) with the manner, method, curtoik y,and 


C but chiefly on the right ) as in the uſual Inch-rulers, that have ai 
Diagonal Scale thereunto, 

And if the Inch be divided into zo parts on each fide of our 
Scale,and Lines drawn directly thereto, and one obliquely above 
them, as a Diagonal, (as are to the whole Poles and Chains,intheir 
reſpedive Scales 3 or all obliquely thereto, asin the common Dia- 
gonal Inch-ſcale to an 100 parts3 ) then will this be an Inch-ſcale 
to 1000 parts 3 and ſo would be a Scale for Rathborn's Pole-mea- 
ſure,according to 10 in the Inch, (viz. xz Inch into 100 parts;) and 
for Gunter's Chain-meaſurey according to a plain or ſimple Pole- 
ſcale of 40 in the Inch, fit for the largeſt Grounds; and which our 
Fen-Surveyours have been forced to ule ſometimes, as one of 
them long ſince told me, eſpecially with the Plain Table. 

And thus may the Foot be divided into 1cco or 10000 parts, 
( and alſo into 100 parts Diagonally, on this very Chain-Scale, if it 
be extended to a foot in length.) 

And if the preſent Scale-meaſure of Gurter's Chain be divided 
into 5 parts, and Lines drawn thereto, as in the other Scales 1s 
ſhewed 3 then will it be a Pole-ſcale for Rathborn's Divilton, to 
20 in the Inch: and if into 6 parts, then will it be the like Scale to 
24 in the Inch, (the Scale-meaſure now for Ganter's Chain being + 
and 2 Inch) and which is the utmoſt that this kind of Pole-ſcale 
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| can convenicatly admit of, viz. z; Or z; lach divided into an 100 
arts. 

F Laſtly , for the more conveniency in carrying and uſing this 
Scale abroad, a ſmall Semicircle may be cut out of the matter or 
ſtuff whereof 'tis made,at one end thereof,(the lower will be beſt, 
as iN this Draught is ſhewed,) and a little hole made through the 
middle of it, for a ſmall ſtring, whereby to hang it at one's fide to 
fomething about the Waſt or Girdle-ſtead. 

And this very Draught thereof was firſt cut in Braſs by Mr. 
Walter Hayes, dwelling at the Croſs daggers in Moor-fields London. 
To whom more eſpecially I do recommend Surveyours of Land 
for the making of this kind of Scale, He being the onely Mathe- 
matical Inſtrument-maker whom I ever made acquainted there- 
with : although I had deviſed, and uſed it between 20 and 30 
years before the aforeſaid publication thereof : In all which time 
I had not met with the like from any other body. 
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S an Advertiſement upon this later Draught or form of 
A ourtwo-fold Supplemental Agrographical and Agrometri- 
cal Scale, or in one word Agrographicometrical ( which 1 
thought not of letting forth here, till the Supplement it (elf was 
[wholly printed off» and then chiefly for that there remained fo 
much Page-room after, as might juſt receive its impretivun. ) Let 
it ſuffice the Reader to know) that it is according to the defcrip- 
tion and direction delivered briefly in page 424, upon Rathborn's 
Meaſure particularly, for the reaſon there given z from which is 
calily inferred the like for Gunter”s, but was there carelel)y let pals, 
the ſame reaſon holding in both 5 and which is very brictly 1nti- 
mated by thebie in page 427. (and ſo the like for any other (uch 
Scale-mcalure propoſed.) And this way is the moſt compendious, 
of leaſt tedious, in the making thereof. But indeed the former 
coming firſt into my conceit, as the plaineſt and fimpleſt, I did in» 
fift wholly thereupon formerly, and have done chiefly now too, in 
reſpe& of its being ready cut 1n Braſs from the former impreflion 
thereot, which is that mentioned in the very concluſion of the 
Supplement, for the workmanſhip of it. : [ This later Draughe 
being alſo wrought now by the ſame perſon, upon the ſame Metall 
for the Prefs. ] Aud thongh the Scale may be made as compen- 
dioully the former way as thisz to wit, with the Meaſure iterated 
' [enelyten times over at firſt, ſingly or ſeverally, and the ſame num- 
bred from 1 to 9, cither downward or upward, as from one Dia- 
gonal Line onely, drawn at the topor bottom of them according- 
ly (or both theſe ways together) and dire&t tranſverſe Lines 
drawn tothemz and thence the whole Tens of the Meaſure uſed, 
ſet downward, with the numbers 10, 20, &c. ( as is directed at 
firſt for Kathborn's Scale-meaſure, being ſo ſmall ) yet that will not 
be ſo compendious inthe uſe : For it the Integers of Meaſure ( as 
Poles and Chains with their parts) doexceed Ten, then will they 
require atwo-fold taking oft from,or meaſuring on the Scale, with 
Compaſlles 3 to wit, the whole Tens by themſelves, and then the 
other with the parts by themſelves, onthe Lines drawa directly to 
the fiogle Ten. 

Again, though the tranſverſe Eines ( both direc and oblique or 
Diagonal ) be here divided but by 10h and 5 parts, as ſuffticieat 
for ſhow onely 3 yet are they to be divided by 100 parts for uſe,as 
is directed upon the firlt Draught. 

Laſtly , Note that in this later Draughe the Centeſimal Inch- 
Scale is inſerted between the other two,viz. the rectangle Triangle 
A B C. Both which Draughts I muſt leave toevery Pradticer's beſt 
liking or choice. But the later is the better in a general reſpect of 
Meaſure : Or more ſpecially for a Meaſure that is lefler than the 


greater Chain-meaſure here uſed. 
3 


| 


F INIS. 


